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0 

pj THE VIDEOGRAPHER: This ts tape number 
w 1 of the videotaped deposition of Mr. Lee P. 
® Bendel taken by the defendants in the matter 
H of. Cordis Corporation plaintiff versus 
(7) Advanced Cardiovascular Systems Inc. and 
pj Guidant Corporation, defendants in the 
a United Stttcs restrict Coun for the 
no) District of Delau avtr. number 97-550. 
(t ii This deposition is being held at the 
pa) law offices of Dewey Ballantine, 1 301 Avenue 
mi of the Americas, New York, New York on 
tt4i January 22. 1998 at approximately 9:53 a.m. 
(iq My name is Marcelo Rivera from the 
liq firm of Esquire Video Services, and I am the 
(it) Legal Video Specialist, 
lit) The court reporter is Robert Shaw, in 
(is) association with David Feldman & Associates, 
I2Q 216 East 45th Street, New York, New York, 
pi! Will counsel please introduce 
(23] themselves. 

pal MR, BAILEY: Craig Bailey of Fulwider 
124] Pattern Lee & Utecht for the defendant 
psj Advanced Cardiovascular Systems. 



N 

H MR. NAGY: John Nagy of Fuhrider 
(3) Patton Lee & Utecht, for Advanced 
Hi Cardiovascular Systems. 
R MR. GELERNTER: Gene Gelcmtcr from 
iq Patterson Belknap, for the plaintiff, 
(n THE VIDEOGRAPHER: Will the court 
m reporter pieasc swear in the witness, 
(S) LEE BENDEL, called as a 
00) witness, having been first duly sworn by the 
li i) Notary Public, was examined and testified as 
(i2i follows: 

(13) EXAMINATION BY . 

(141 MR. BAILEY: 

(is) Q: Would you please state your name for 

(iq the record. 

(»7j A: Lee P. Bendel. 

(i«i Q: What is your address? 

lis) A: My address is 25003 Pinewater Cove 

pq Lane, Bonita Springs, Florida. 

pi) Q: Where arc you currently employed? 

(22) A: I have a consulting firm chat we call 

rat Materials Technology Associates. 

(24) Q: Were you a founder of that firm? 

ps) A: Yes. 
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(i) Bendel 

P) Q: Were you the sole founder? 

pg A: My wife and I are the founders of the 

K) firm. 

(9 Q: Arc there any employees in the firm 
n besides yourself? 
pi A: Yes, there are. 
n Q: How many others? 
w A: Currently *x kzvc one other, 
(iq Q: Who is that individual? 
(ti) A: That individual is Martene Flanagan. 
(12) Q: What's the nature of tinr business of 
iui Materials Technology Associates? 
(i4| A: We do consulting work in the area of 
(is) medical products and in the area of specialty 
no) stainless steels and some technical assistance 
[in conducting tests on surgical products, 
[m Q: What kinds of medical products has 
(io) Materials Technology Associates been involved 
(20) with? 

pi) A: Surgical needles, staples, stapling 

(221 devices, ligating devices, stents, and I think 

(23) that is the extent of it. 

124] Q: Would the order in which you named 

ps) them represent the relative amounts of work that 
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(i) Bendd 

(21 the company has done, in other words, you have 

13) done the most with needles, then followed by 

H staples and the least with stents? 

IS) A: No. I think it is, the mix is 

W probably fairly equal. 

Pi Q: Between all four categories that you 

m have named? 

n A: Yes. 

ttoj Q: What's your wife's position in the 

(ii) company? 

(12) A: She is the president of the company, 
us) Q: Does your company do any consulting 
li4) for Johnson & Johnson or any of its subsidiaries 
(isi or affiliated companies? 

A: Some of the woric that we have done had 
tin been for Johnson & Johnson companies. 

Q: All right. What percentage of the 
(io) work of Materials Technology Associates has been 
(20) for Johnson & Johnson or its related companies? 
(2D A: Probably a fairly large percentage, 
(22) about 80 percent. 

Pag Q: Has any of the work been for Cordis? 
(24) A: Yes. It has. 

ps) Q: What percentage of the work has been 
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(i) Bendel 




(i) Bendei 


(2) for Cordis? 




pj A: We provided assistance in the area of 


m MR. GELERMTER: Time frame? 




ra testing of stents, reviewing the results that 


MR. BAILEY: Well, let s say in the 




w were conducted on stents, reviewing some cf the 


(S) past year. 




15) manufacturing processes that arc associated with 


& A: In the past year? A fairly small 




m the production of stents. 


m percentage has been for Cordis. I actually 




en Q: What kind of testing would you have 


m suggested that they create their own testing 




m done? 


m laboratory and I talked myself out of a Job with 




n MR GELERMTER: Objection to form. 


poj them. 




ttfli You can answer. 


pi) Q: How long has Materials Technology 




(ii) A; Primarily - 


tin Associates been in business? 




(iq Q: What kind of testing did you do? 


;t=; A: Just abour three years now. 




im A: Primarily scanning^Jecuon microscope 


(uj Q: In die first two years, did you do any 




(i4) examinations. I also arranged to have done work 


(is) greater percentage of work for Cordis? 




(is) to evaluate the corrosion resistance of* stents 


M A: Yes. ) did. 




W that arc subjected to in vitro fatigue testing. 


it it Q* XT/haf n^f^fiiatftf would it havt facgp in 




(17) Q: What docs in vitro mean? 


[iq the first two years? 




(iq A: Not in the body. 


A: Oh, it might have been 50 or 40 




(is) I had to think about the definition 


pot percent at that time. I am really giving rough 




(201 there between in vivo and in vitro. 


pi) estimates here. I did not - 




pi) Q: What was the purpose of the SEM 


pi) Q: Fair enough. Is it fair to say that 




(22) examinations that you conducted? 


(a) any of the technical work that would have been 




las) A: To review the stent expansion 


(?4) performed by Materials Technology Associates for 




(24) characteristics, to review the effect if there 


PS) Johnson & Johnson or its related companies would 




(25) was any of high<ycie long-time fatigue testing 
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12] have been performed by you personally? 




(2) on the stents. 


pj MR. GELERMTER: Objection to form. 




P) Q: You also indicated that you reviewed 


w Any of the technical work performed by 




(4) some results of some stents; 1 am not quite sure 


H Cordis, is performed by him? 




(s) what you meant by that 7 


m 0: 1 misspoke then. 




(0 A: Well, that was a matter of where after 


(?) I meant any of the technical work 




m fatigue testing was completed some photographs 


m performed by Materials Technology Associates for 




m were taken by a trained scanning electron 


m Johnson & Johnson or its related companies has 




n microscopist using a protocol that I had 


(ioi been performed by you personally? 




(to) developed* and then the photographs were supplied 


(ft) A: Some of it has been performed by mc 




(i t) to me to interpret. 


(i2] personally, utners oy some oi tnc tec n moans 




(ta Q: These were photographs the stents? 


(D) that are or were in our employ. 




(is) A: Correct 


(«l Q: Who were those technicians? 




(H) Q: What was the condition of the stents 


(is) A: I mentioned Mariene Flanagan. 




(is) that were being photographed? 


lie) Fay Variey. Marie Sabedcy, Ruth 




(iq A: These were stents that had been 


(it) Donnelly and Hkc Undcmann. 




(it) subjected to, well in some cases it was stents 


(iq Q: Would those individuals have been 




(is) before they were subjected to the fatigue testing 


(19] working under your direction? 




(is) and then the same stent after it was subjected to 


(20) A: Actually, in some cases, yes, but not 




pot fatigue testing. 


pi] all. 




{2ii Q: So the purpose of this review was to 


<22) Q: Could you describe for me in general 




{22} evaluate the fatigue characteristics of these 


(23) terms the nature of the work that Materials 




(23) stents? 


(24) Technology Associates has done for Cordis over 




CM) A: Yes. 


ps) the three years of its existence? 




psi Q: Aside from what .you have just 
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pi described to us have you, you or your company, 
oj done any other son of tests or evaluations of 
M stents? 

n MR. GELERKTER: Aside from his work in 
H this case. 

m Q: Aside from your work in this case, 

m yes. Let's put that aside for now. 

m A: Okay. I did mention when you asked 

no) generally what I do. 

p i) I said that I reviewed some of the 

|i2l manufacturing processes, reviewed the process 

t*sj used by the tubing supplier of the sunt material 

114] using my knowledge as a metallurgist funiiiar 

lis) with stainless steels to ensure jointly with the 

{iq Cordis quality assurance people that good 

(i7) manufacturing processes were being utilized to 

im make the stent cubing. 

(iq Q: Anything else? 

TO A: Similarly for the laser cutting 

pii process. 

P2) Q: Anything else? 

iz3) A: Not that I can recall right now. 

124) Q: All right. 

PS A: Some others may come to mind, but not 
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m 

(2) right at this moment. 

pi Q : Over the three years that your company 
Hi has been doing work for Cordis, can you estimate 
($) forme how much Cordis has paid you for the 
rs) work? 

IT) MR. GELERKTER: Objection to form. 
(8) A: For the total three years? 
n Q: The total. I am looking for the grand 
(to) total, yes. 

mi A: Oh, gosh. Probably over 10,000, less 

(12) than 50,000. 

(13) Q: Apart from your work on this lawsuit 
in) arc you still doing consulting work for Cordis? 
list A: I did something late last year for 

(iq Cordis in the area of the corrosion testing that 
(i7) I discussed. 

(iq But the work that I have done for 
(iq Cordis this past year has been, has been minimal 
(20) because as I said I suggested to them that they 
pi) have people in-house, get people in-house who 
P2) have the training and background that I have. 
(23) Q: The work that your company did for the 
P4) Johnson & Johnson Companies as a group, if I 
PS) could refer to them as that, how much income have 
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pi Bendel 
I2j you derived from that work over the three years 
P) that Materials Technology Associates has been in 
W existence? 

P) A: When you say how much income, arc you 
m talking about a net to me or gross? 
m Q: I mean how much has Technology 
m Materials Associates received from the Johnson & 
M Johnson companies? 
tiot A: Well, I want you to help me a little 
(it] bit here. 

(iq Q: Sure. I will be pleased to-do that, 
A: It I arranged to have a firm that is 
114) expert in the area of doing MRI testing to do 
PS) some testing and that testing cost $5,000 and I 
us] billed J &J for that testing, I have gotten 
(in $10,000 for that testing but I have passed it 
pd straight through. 
Q: Understood. 
A: So... 

Q: If you arc able to separate the two, 
go ahead and do that. In other words, the gross 
P3) amount you have received and if you can separate 
(24) out past through charges, please do that as 
wcUL 



M 

(20) 
P11 
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P) A: In light of the tact that I worked on 

p) my income tax very recently, our gross for 1987, 

Hi excuse me, 1997 was $160,000. 

(5) Q: All right 

lei A: My wife and I pay each other a salary 
m of $1 2,000 a year. We have a pension profit 
tn sharing plan in the company, where we put in 25 
n percent of that, and our profit this past year 
(to) was about $10,000. 
im So, our direct financial benefit was 
(t2j in the neighborhood of $40,000 total for all of 
(is) the work that 1 did. I am semi-retired, so. 
(14) Q: Of this $160,000 gross, does that 
(is) include these past through charges that you have 
(iq mentioned? 

117) A: Yes. Yes, it docs. All of the past 

im through charges, my travel expenses when I go to 

Taiwan, whatever else. 
(20) Q: And what percent of this 160,000 would 
pi) have been derived from work that you did for the 
122) Johnson & Johnson companies? 
(23) A: Probably 75 or 80 percent. 
124) Q: Would those gross revenue figures and 
PS) those percentages be similar for the first two 
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(i) Bcndet 


m years of Materials Technology Associates' 


(2) Q: Yes. 


m existence? 


R A: No. 


(4) A: Yes. I think they would. 


n Q: hi Johnson Sl Johnson? 


0 Q: What's your educational background 


(si A: Yes. I do. 


m after high school? 


n Q: If you could just briefly trace for me 


Pi A: I have a bachelor's degree in 


(7) the positions that you held throughout your time 


Pi metallurgical engineering from Lehigh University, 


m at Ethicon. 


n it was awarded in 1962. And I have a master's 


m A: Okay. I was hired there the end of - 


pq degree also from Lehigh University also m 


(10) September, the beginning of October of 1969 as a 


(til metallurgical engineering and that was awarded in 


im senior, I think my titic might have been needle 


i«j 1966. 


(i2) devctopment metallurgist. 


nil Q: Where were you employe* p**>r to your 


jiq And torn around I9S9 to, the hiring 


(i4) affiliation with Materials Technology Associates? 


(14) date, until about 1976. 1 worked iu the research ' 


:isj A: Pnor to Material? 


(is) division and 1 think I got some promotions from 


tie) Q: Yes. Prior to. 


Mi) metallurgist to senior to group leader to 


(t7) A: Very briefly with a company called 


(17) supervisor. 


mb Mrtal Terh Allnvt And 1 am not even sure that I 


(it) in i v/o l transxerrea to tnc 


mm lirt ♦ har nn the <~V 


(ioi Manufacturing Department, and there I was the 


nrn T Tm c a eif^nr rv^rf nor in tho 


(20! manager of Wire Drawing and Specialty 


r»n huxine&s The fomnanv makes solder and custom 


(21) Operations. 


i22i iewelrv metaL and I was primarily an investor 


pz2) m. ix j couiu go oacK ior a scconu. 


(23) and thought 1 might warn to be active in it and 


(23) iou saio your nrst posinon was in 


(74) was only involved as an employee for a very brief 


(24) nccoic QCvCKipincnu Arc wc uuiuiig aouui 


psi period of time. And then prior to that I was 


nn tivrmdermic needle*' 
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(i) Bendel 


a with Ethicon for approximately 24 years. 


(2) A: No. 


pi Q: And Ethicon is a subsidiary of Johnson 


(D Q: What kind of needles were they? 


H) & Johnson? 


H) A: We are talking about surgical 


R A: You know. I don't know if subsidiary 


is) needles. Have you had stitches? 


(6) is the right legal business term tor it, but 


m Q; I can't say that I have. 


PI Ethicon is certainly a part of Johnson & 


(7) A: You are fortunate, but I am sure that 


m Johnson. 


m someone in this room has and that's what we are 


m Q: Fair enough. And Material, excuse me, 


n talking about here. 


no) Metal Tech Alloys, did they do any work for 


Ito) Q: Very good. And then when you moved 


nn Johnson & Johnson while you were with them? 


(it) over into manufacturing you said wire Drawing and 


(1?) A: Yes. I did some consulting for 


(12) Specialty Operations. 


(13) Johnson & Johnson and I billed that work through 


lis) A: Yes. 


(14) Meal Tech Alloys. 


(14) Q: Were those things that were affiliated 


lis) Q: What kind of work did you do for 


(is) with the needle product line? 


(it) Johnson during that period of time? 


dd A: Yes. They were. 


(17) A: It was identical as to what I had done 


(in Q: And then how long were you in that 


(if) as Materials Technology Associates. 


(if) position? 


(ig) Q: Did you retire from Ethicon? 


(ioi A: Approximately four yean. 


pq A: Yes. I did. 


120) Q: Until 1980? 


Ri) Q: Arc you receiving any son of 


pi) A: Yes. It might have been the very end 


(22) retirement benefits from that company? 


(22) of 1979 or *80, 1 don't remember the exact 


pa) A: Yes, I am. 


(239 dates. 


TO Q: Do you own any stock in Ethicon? 


(24) Q: What position did you take next? 


PS) A: In Ethicon? 


psi A: Then I came back into the technology 
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m 


Bendei 


W 


Bendel 


pj 


section, in what was the Engineering Division as 


P) 


A: Made recommendations with regard to 


m 


the manager of I guess it was called needle - 


Pi 


materials, lecommendarions with regard to 


w 


development metallurgy. 


W 


testing, development of testing techniques, a 


FJ 


Q: And we are still talking about tne 




little bit of assistance in the area of 


m 


surgical needles? 


w 


manufacturing. 




a. i nat ts con cci. 


pj 


u; wocn you say testing teenmqucs arc we 




u: How long were you in tnat roic 


n 


talking about these fatigue testing? 


w 


A: 1 wi5 in tnat *r>ic for, let s see» 


n 


A: Yes .Yes. 




from 1980 to 72 - sbcut 12 years. 


{«* 


Q: Any other kind of testing techniques 


l") 


Q: Ana then what position oio you do tar 


P'l 


that you were involved with? 




A: And then I was promoted to a position 


1121 


A: Along those lines, heiptng to develop 


{131 


called senior engineering fellow. 


(I3| 


tests that evaluate the crush resistance of the 


(Ml 


0: What clid you do as a senior 


(M| 


stent, anything that has to do with let's say rbe 


MS* 


engineering fellow? 


1151 


mechanical properties of the stent. 


l»Q 


A» Pi»m v H rh^ n rrw* thino that' I rfirf 

M. nCUj UiUUI Ulw olllK llllllg Ui** * VMM 


im 


u. wncn you say exusn resistance, wnat 




as a manager. 


117] 


are you referring to? 




Q: So, you are still working with 


Mfl 


A: After the stent is expanded, you know, 




surgical needles? 


[1* 


just how much resistance does if have to being 




A: Yes. Yes. 


Pd 


collapsed. 


pi) 


Q: And how long were you a senior 


PU 


Q: And you performed or you, I am just 




engineering fellow? 


P2J 


not clear, you developed some testing techniques 




A: Just about a year, and then I 


P3J 


to determine the crush resistance? 


p*l 


retired. 


m 


A: I helped with the effort with the 




Q: So throughout your tenure with Ethicon 


psj 


engineers who were directly responsible for that 
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Ml 


DWW6I 


111 


00/100/ 


PI 


tne locus of your activity was on tne surgical 


PI 


test, in terms of giving metallurgical input. 


PI 


needle product line? 


m 


Q: So your role was limited to the 


HI 


A. xes. i ne primary iocus was on mat. 


HI 


metallurgical input as you described it? 




mu i uiu wont on umci mcuiczi |«uuulo uwuig 


PI 


A: It concentrated on the metallurgical 


w 


that time period. 


m 


input, yes. 


m 


Q: What other products did you work on? 


m 


Q: By metallurgical input you mean the 


m 


A: The surgical procedures involving 


m 


behavior of the materials being used? 


n 


stapling were being developed while 1 was working 


m 


A: The behavior of the material. But as 


po] 


in that area. 


Iioj 


metallurgical engineers also as pan of their 


1") 


The staples are made out of wire, and 


1111 


curriculum at least at Lehigh, will study some 


H2J 


I had expertise in wire and the metallurgical and 




mechanical engineering courses. So we have some 


0* 


mechanical metallurgical considerations with that 




basic understandings of mechanical engineering. 


t»4) 


product. And I was very much involved in that. 


(«? 


Q: And the testing techniques relating to 


MSI 


1 was also very much involved in a 


115} 


mechanical properties that you have described 


nq 


product that was referred to as a tigaclip, its. * 




again would it be fair to say that you provided 


on 


function was to Ugate blood vessels, hence the 


t«l 


primarily mechanical input to others who were the 


in 


term ligaclip. And I did quite a bit of work on 




ones responsible for those tests? 




that. 


|1S) 


A: Yes. And in some cases, for example. 




And also when Johnson & Johnson 




the evaluating the strength of the tubing that 


pii 


started with the development of a stent product. 


PU 


was going to be used for the stent, was initially 




I was asked to be the supporting metallurgist in 




and for quite some rime done in the testing 




that effort. 


P* 


laboratory, that was under my direction at 


P4] 


Q: What kind of things did you do as the 


P*J 


Ethicon. 


PSJ 


supporting metallurgist? 


PS 


Q: What percentage of your time at 
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Pi Ethicon was spent providing this input that you 

Pi have described to the stent work? 

M A: There *as about 10 or 15 percent. 

(S) Q: And that would be 10 or 15 percent 

H from 1987 until you retired?. 

m A: Yes. 

m Q: Did you ever design any. stents? 
(B) A: No. 

iioi Q: Would it be fair to say that you have 

pi) never implanted a stent in a human being? 

pa A: That is very rair to say. 

pjj Q: Have ycu ever observed the deployment 

(i4) of a stent in a aunun being? 

us) A: Not in a human being, no. 

m Q: Have you ever reviewed any 

p7) histological data regarding stents that bad 

(is) been deployed in human beings? 

A: Well, I did look at some photographs 
(20) that were taken of a stent that had been 
pi] implanted in an artery in a patient, and after 
(22] that patient had died there was some suctioning 
(23] done and photographs made and I had looked at 
(24) them. 

(2S| Q: When was that? 
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(i) BenM 
. pi A: Well, that would have been in, it was 
Pl before I retired, but certainly in the '90s. So, 
hi 1992, plus or minus a year or so. 

Q: Do you recall what stent was involved? 
(q A: No. 1 do not 
m That could have gone back - 

(i) Excuse me. That could have been 1989, 

Pl actually. I am unclear right now as to the exact 
(tot date. 

(ii) Q: Was that the only time that you ever 
(i2) had reviewed any histological data of a stent 
li9l that had been deployed in a human? 

[i4] A: Yes.That I can recall, sir. 
(is) Q: What was the purpose of that review? 
lie) A: We were actually working with the FDA 
(i7) to try to determine the best in vivo, I got that 
lit] wrong, in vitro mode for conducting the fatigue 
(is) test. 

pel So there were some documents reviewing 
pi) the testing and reviewing patient experience that 

(22) were put together that were utilized at a meeting 

(23) that 1 attended at the FDA offices in the 
P4) Washington area. 

ps) Q: Do you know how a stent behaves when 
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Pl it is implanted inside of a human coronary 

Pi artery? 

kj A; That is a pretty general question, 
is) I am not so sure that I know how to - 
m Can you be more specific? 
(7) Q: Do you know what it does when it is 
n inside of the. body? 

n MR. GELERNTER: Objection to form. It 
no) is vague. 

(i i) THE REPORTER: Did you answer? 
(12) THE WITNESS: No, I didn't 

C: Do ycu kcor/ hofvthc stent inter? ct* 
I d<) with the tissue inside of the human body? 
(is) A: No. That I am sure I don't know, 
(iq Q: Do you know what the - 
(17) A: And when you say interact I am 
(if] thinking in terms of you know if you are assuming 
(toj a biological interaction or whatever, that I 
(20| certainly, I am not a medical' doctor, 
pi] Q: Do you know what a stem does to the 
(22} tissue inside of a human body? 
m MR. GELERNTER: Objection to form. 
(24) A: What it does to it? 
rs) Q: Yes. 
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B MR. GELERNTER: I don't know what you 

pj are asking, frankly. 

H) Q: Apart from this one instance where you 
is] looked at a histological photograph that you have 
m described to us, have you ever reviewed any other 
PI data concerning the performance of a stent inside 
m of the human body? 
n A: Well, I have seen data for example 

tiq that talks about the restenosis rate. 

(1 1] You know, I have not really reviewed 

da it because that, I guess as far as I was 

list concerned was dealing with medical aspects of it; 

(i4) but I had seen data. 

(iq Q: Mechanically, do you know how a stent 

(iq performs when it is deployed inside of the human 

(17| body? 

(in A: Well, mechanically what happens to the 

(iq stent is that it is expanded, it the stent is 

po] expanded by the balloon catheter. 

pi] Q: And for what purpose? 

(22) A: For the purpose of impfanting the 

P3) stent. 

(24) Q: Why do you want to implant the stent? 
ps) A: Well,! think the physician wants to 
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P) implant the stent 

p) Q: So you don't know the purpose for the. 
w for which the stent is implanted in a human 
B body. 

n A: Well, the stent is - 

17) MR. GELERNTER: Objection. That's not 

m what he said. 

Pi Q: I just asked the question. I did not 
roi mt?n to cluuactrrizc your prior testimony, 
tit) A: The physician implants the stent to 
P3 open an occluded artery and to keep it open. 
liq Q: in order to perform that Junction oi 
(u) opening the artery and keeping it open, does the 
(is) stent have to have a certain amount of regidity? 
liq A: Yes. 

ii7) Q: In order to perform its intended . 
(if) function, does the stent have to have a 
poi sufficient length to prevent its migration 
pot through the arterial system? 
(2D MR. GELERNTER: Objection to form. 

What do you mean by sufficient 
(23) length? 

(74) Q: Long enough, the longitudinal 
ps) dimension. 
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p) Q: And what conditions arc those? 
j3j MR. GELERNTER: Let me note my 
Hi objection to form to the prior question, 
n Q: Yes. You said under certain 
p conditions, and 1 want to know what those 
(7) conditions arc in your view? 
m A: I think if a stem were sufficiently 
n expanded to peess against the arterial wall, that 
ttcj the opposing force of the arterial wall wou\d 
mi keep it in place. 

(is) Q: Any other conditions thai you can 

(is) think of? — 

|i4] A: Not at this moment, 

ps) Q: And is that opinion based upon some 

pet test data that you have reviewed? 

(17) A: No. It is not. 

pi) • Q: What's it based on? 

It0i A- WcU, it is based on a number of 

Pd factors, some of them being my, I mentioned that 

PD I worked on ligaclips. There is perhaps some 

P2) similarities between iigaciips and stents, of 

ps) course the difference is the ligacHp is on the 

p<] outside and the stent is on the inside. Also, 

ps) just knowing general engineering principles. 
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PI A: I don't know that length is a critical 
p) dimension in migration. 
Hi Q: Just so I understand your answer, are 
Pi you saying that you don't know the importance or 
m is it your opinion that length is unimportant in 
(?) the design of the stent? 
m A: Well, I think your question was is 
w length important in terms of migration. 
(ioi Q: Yes. 

(ii) A: And I don't reel that length is 
(i2) important in terms of migration. 

us) Q: Is the ratio of length to expanded 

iu) diameter important in terms of migration? 

(tsj A: No. I don't think it is. 

(is) Q: How about length to un expanded 

(in diameter, is that important? 

liq A: No. I don't think so. 

(191 Q: Do you believe that a stent which is 

po) shorter in length than hs expanded diameter will 

pi) avoid migration when it is implanted in a human 

p2) coronary artery? 

ps) A: I think there arc probably lots of 

p*i conditions under which that structure that you 

ps) described, very generally, would not migrate. 
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pi Q: I apologize, I am not really familiar 
pi with a ligaclip. Could you describe generally to 
hi me what a ligaclip is? 
(5) A: Yes. A ligaclip is used for the exact 
fog opposite reason of a stent, it is used to Ugate 
P) or close off a vessel. So, it is placed across 
m the outside of a vessel and it is, they axe quite 
io) often stainless steel and they are quite short in 
(to) length relative to the length of the blood vessel 
(iij and they arc put across. 
(i2) And the mechanical force of the blood 
us) vessel squeezing back on the clip, if you will, 
(u) is sufficient to keep them in place, 
lis) As an engineer I look at the stent and 
(iq kind of the, the similar engineering principles 
on only operating on the inside rather than on the 
(ii) outside. 

[to] Q: Is there any blood flow over the 
pas ligaclip? 
pi) A; No. 

pz) Q: You indicate that your conclusion was 
ps) also based on general engineering principles. 
P4) Could you explain that, what principles arc we 
ps) talking about? 
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P) A: Well, I understand forces and how they 

pi work and how they act upon structures, and I hare 

K) worked with tubing, I have worked with Orings. 

pi as an engineer, working in that type of field - 

H I have developed a lot of experience over the 

[7j years. 

Pi THE WITNESS: When do you take a 
m break? 

lid MR. BAILEY: Any time that you want to 

(in take a break, it is all right 

112) THE WITNESS: 1 am ail right for now, 

pij Q; The stent related wodr that you 

(u) performed at Materials Technology Associates, was 

(is) all of that work done for Johnson & Johnson or 

nq its related companies? 

tin A: Yes. 

(if) Q: Apart from your work on this lawsuit 

no) have you ever had occasion to conduct any sort of 

poi testing or analysis of a non-Johnson & Johnson 

pi) stent product? 

(221 A: Yes. I have. 

P3) Q: What were those occasions? 

I24i A: I was supplied some stents, and I am 

(2Si not sure who the, who manufactured them sitting 
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(2) just described, these tests where you were asked 
P) to determine the material the stent was made of 
K) and the test where you were asked to do a 

(S) metallurgical analysis on welds, did you do any 
m other analysis of non-Johnson & Johnson stents 
cn again excluding the work that you have done on 
n this lawsuit? 

n A: I do not remember any others. 
m Q: When is the first - 
(if) A: Excuse me. 1 think I looked atone 
(12) made out of nitinoi, and I am not even sure if 
;iat that was, if that was mane for Johnson & Johnson 
(u, or if it was a competitive so-called competitive 
tin product So yes, there is a metal called nitinoi 
no and I looked at one of those. 
(it) Q: When is the first time that you recall 
(iq ever seeing the ACS Multi-link stent 9 
m A: A few months ago. 
TO Q : How did it come to your attention? 
pi] A: Through Patterson Belknap. 
122) Q: Patterson Belknap arc Cordis' 
(231 attorneys in this case? 
(24) A: That is correct. 
PS) Q: Have you ever seen any studies 
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(2) here. 

0) And I was asked to determine what 

H) material they were made of. And I was also given 

(5) some products that were, the manufacturing 

m process, the way in which they were constructed, 

P) involved welding. So, I did a metallurgical 

m analysis of that material to examine it in the 

P) weld area. 

(io) Q: Do you recall whose stem that was? 
nil A: I think that was, I think it was a 
(i2) stent made by an Israel company, but 1 am not 
its) positive. 

in) Q: Who asked you to do this work? 
(is) A: One or another engineer at Cordis, 
(it) Q: Did Cordis also ask you to do the work 
(i7) where you were asked to determine the material 
(it) that the stent was made of? 
(i9j A: Yes, I did. 

(20) Q: Just so I am clear, you arc not sure 
pi) whose stent that was either? 

(22) A: Actually, there was a couple of them 

(23) that I did that on and I am not sure whose they 
124] arc now. 

PS] Q: So, a pan from what you have 
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p> comparing the performance characteristics of the 

Fq Multi-Link stem with Cordis* so-called 

H) Palmaz-Schatz stent' 

(5) MR. GELERNTER: What do you mean by 
tq performance characteristics? 
Pi Q: Just anything about the performance of 
w the device. 

m MR. GELERNTER: Objection to form, 
liq A: I reviewed some of the ACS materials 
(HI and I do not remember seeing a comparison in 
(i2) there and I have not I have not seen any 
(is) comparison that Cordis might have made. 
(i4) So, I think the answer to your 
(is) question is that no I don't think that I have 
(16) seen a comparative study. 
(it) Q: You said you reviewed some ACS 
(it) materials. Would these be the various brochures 
(io) that arc attached to your declaration? 
pot A: Yes. That is correct 
pi) Q: Apart from those materials that are 
(22) attached to your declaration have you reviewed 
123) any other materials regarding the ACS Multi-link 

(24) stent? 

(25) A: I think the only thing in addition 
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pi BendeJ 




pi Bendet 


ra to that the instructions for use that arc in 




8 not. 


pi my declaration, I think were the European • 




n MR. BAILEY: No. Wc arc excluding 


hi instructions for use, and I have looked at the 




M those. I will just reask the question. 


is] VS. instructions for use. 




r THE WITNESS: If at some time 20 years 


a Q: Anything else? 




& ago I exclaimed holy heck that - 


m A: As far as ACS materials? 




pi MR. GELERNTER: You are not asking 


n Q: Yes. 




m about that and I take it ycu are not asking 


6 A: No. 




n abou* privue^cd ix>m*mifticaiions that he may 


no) Q: Have you looked at any materials 




(iq have had with counsel? 


in) prepared by Johascc & Johnson, perhaps - 




(itj MR. BAILEY: Actually, I am just 


(tz) Let me strike that question. 




(i2) asking for a yes or no at this point 


{is} Have you looked at any materials 




I think <f he has had privileged 


(i4) prepared by Cordis regarding the ACS Muld-Unl: 




(i4) communications I would like a yes cr no 


tis) stent? 




ps) answer to that. 


pq A: No. I have not. 




(it) Q: let me ask the question again just so 


(i7) Q: Have you looked at any materials 




(i7) that we are clear. Prior to your involvement in 


(in prepared by Cordis* attorneys regarding the ACS 




(iq this lawsuit, have you ever rendered an opinion 


lis) Multi-Link stem? 




(ioj concerning infringement of a U.S. patent? 


pq A: Comparing that? 




po) MR. GtLtKNTtH: Objection to form. Are 


pi) U. [NO. JUS* uCSCIlDlIlg u Ul 9C/I1K 




pi) you exciuoing casual cou v ci saoo nsr 






m O* will f»Trr , liirl^ carnal mnveratiotu 

(<L^ VI. Wv Will UUUUV W49IMI WU»V\J«UWIW» 


mi A* I don't think so No Not beyond 




rm In nrti^r n/r»nrl< wti^fV vnn wr rr — 

Ul UUItl WUIU9) WU%.*w JWU WvlV 


mt what'* in mv declaration. 




A* I don*f think I haw 


psj Q : Are you an inventor or co-inventor on 




ps) Q: Fair enough. I think we have gotten 




Page 37 


Page 39 


(i) Bendet 




tn Bendei 


B any U.S. patents relating to stents? 




pi the answer. Okay. Do you have any formal 


P) A: No. I am not. 




pj training in rendering infringement opinions? 


H) Q: Arc you an inventor or co-taventor on 




Hi A: No. I do not. 


IS) any U.S. patent applications relating to stents? 




(5j Q: Have you ever attended any class or 


(6) A: No. I am not. 




iq seminar to learn how to render an infringement 


P) Q: Prior to your involvement in this 




PI opinion? 


Pi lawsuit, have you ever rendered an opinion on 




n A: No* I have not. 


n infringement of a VS. patent? 




pi Q: Have you read any cases or court 


(ioj A: No. 




nq decisions on that subject? 


(ii) MR. GELERNTER: Arc you talking about 




(it) A: No. 1 have not. 


(in in the context of a lawsuit? 




(12) Q: Have you studied any legal treatises 


(is) MR. BAILEY: Yes. Excluding his work 




t*4 on the subject? 


(f4) on this lawsuit 




(14) A: No. 1 have not 


ps) MR. GELERNTER: But, your question Is 




list Q: For purposes of your work in this 


(iq directed to opinions rendered in a lawsuit 




(if) lawsuit then, how did you go about learning how 


(i7) as a witness? 




M7i to render an infringement opinion? 


m MR. BAILEY: No. It was not limited to 




nu A: Well I had assistance from the 


(i0) that, actually. I think his answer was, no. 




(101 attorneys at Patterson Belknap. 


(20) so I mean if- 




poj Q: What did they tell you? I mean, that 


(zt) THE WITNESS; You have managed to 




pi) is too broad of a question. 


122) confuse me a little bit here. Can you 




p2i I will take it one step at a time. 


(23] rephrase the question. 




pa) When were you first contacted by the 


(20 MR. GELERNTER: You are not talking 




p4) attorneys at Patterson Belknap to render an 


ps) about casual conversations, I assume you are 




psj infringement opinion in tht$ case? 
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pj A: I was first contacted some time around 

w June or July of 1997. 

hi Q: And do you remember the name of the 

is) individual who contacted you? 

m A: Yes. Mike Timmons. Sorry Mike. 

[7i Q: Mr. Timmons is with us today. 

m What did Mr. Timmons tell you that 

pj they wanted you to do? 
(ioi A: Initially, I chink what they wanted me 
in) to do is just review some documents, and give 
nzj them some thoughts a* to what you know somebody 
M3) working for the company or not with a huge vested 
Ii4) interest might think of different issues and just 
(1* review technical literature, and give them verbal 
nq feedback as to what I thought about different 
(it] issues. 

(til Q: And did they send you any documents or 

(ioi technical literature to review? 

pq A: They sent or gave, you know, yes, I 

(2i) received technical documents to review. 

P3 Q: Did they send you any technical 

pi) documents apart from the materials that are 

P4| attached to your declaration? 

ps) A: Nothing else that I can recall 
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B associated with the ACS work. 

PI Q: Now, you said that they asked you to 

(4) give your thoughts on different technical - 

(5) MR. GELERNTER: When you say what's 
isj attached to this deposition, I assume you 
m mean what's referenced in his declaration? 
w MR. BAILEY: Yes. We can fairly 

n include that, I think, yes. 
(icq Q: What kind of technical issues did they 
Hi] tell you that they wanted you to give them some 
(12) thoughts on? 

Ii33 A: Well, asking questions in terms of you 
(i4i know how does the ACS stent - 1 don't know if 
(is) work is the right term - but you know look at 
(iq its characteristics and features, and do I think 
(in that it is similar to, infringes upon the patents 
tm that arc assigned to Johnson & Johnson. 
(iq Q: Did they send you any patents to look 
m at? 

pi] A: Yes. 

Q: When they asked you to determine if It 
(23) infringed upon any patents of Johnson & Johnson, 
P4) did you know what that meant? 
psi A: I guess L initially I had a layman's 
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W term or a layman's understanding. I guess 

P( everybody, engineer who has any patents or has 

Hi ever seen any, probably has some idea on that 

P) subject. 

n Q: What was your - 
PI I am sorry. 

pj A: But then they went on to define a 
Pi kind of a legal patent law definition of 
(iq infringement. 

(tt) Q: What was your layman's understand? 

(12) A: From a layman's understanding, if I 

tisi have a patent oh a glass-as an example, and I see 

(14) something that looks just tike what I have 

(is) described in my patent - do I think there is 

(ft) infringement - yes, I think there is 

(i7) infringement. 

nq Q: So, you arc comparing someone else's 
no product with the product that is illustrated or 
pq described in your patent? * 
pi) A: Yes. 

P2j Q: And then you said that they, the 
pq attorneys for Patterson Belknap went on to define 
P4) a legal definition of infringement for you and 
ps) what did they tell you in that regard? 
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Pi A: Well they described that there is two 
m things that you have to do. You have to look at 
M the claims, understand the claims of the patent 
(s) and then compare the claims made by the other 
m product, the product that you think might 
Pi irjfringe and see if all aspects of the produa 
P) that you think infringes arc in fact in the 
w claims of the patent that you viewed, 
no) And you have to look at the language 

(11) and the specification and the patent prosecution 

(12) file. 

(is) Q: Did they explain to you how you go 
[Hi about acquiring an understanding of the claim 
(is] language? 
(iq A: Yes. 

[it] Q: What did they tell you? 

(iq A: Well, you have to read the 

[tyj specification and understand what it is that 

pci the inventor has used to describe their 

pt) terminology that they use in the claim language. 

(22) Q: Anything else? 

P3j A: I think that's it. 

P*j Q: Was all this information provided to 

ps) you in your first conversation with Mr. Timmons? 
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n Q: And then the subsequent meeting that 

pj you referred to was that in the Patterson Belknap 

hi offices? 

n A: Yes. 

r Q: Who was present there besides 
Pl yourself? 

m A: That was Scott Howard and John 
to OiMatteo and myself. 
(iai Q: And Mr. Howard is another one of the 
in] Patterson Beflcnap attorneys?^ 
lia A: Yes, 



(is) A: In the Patterson Belknap office. 


is) Q: What was discussed at the second 


:ui Q: Did Mr.Timmons then give you some 


i4) meeting? 


ns) materials to take with you to review? 


[iq A: I think at that point in tune why 


(t«j A: No. Kc did not at that time. I don't 


lit) they, they either gave me some information or 


(ir) think he did. 


117) said that they would very soon be FedExing me 


(it) Q: So you left the meeting with no 


|ii) some information for me to review. 


(is) documents that had been proviaea to you/ 


[is) u: was anytning cue mscussea at tnai 


pa) A: That's right. 


(2d meet something? 


(2i] Qi JJiO you oo anyuung muix on u&u 


[21) #\- WCU, 1 UllilK WC BBJr ImVC Ra/KU Al 


p2j project before, wen, I snouia say - 


p3 materials, tncy may nave asccu dk iur auus 


123] I will ask you a preliminary 


p3] tnougnts on it i am noi cxacuy pusiuvc u u 


(24) question. 


(24) Was ai UmI UJCCUllg UX UIvU * auUXA^uvui UA.VUU5 


(25) l assume anxr ims him. mcvuug yvu 


mc iftr'r I Ktirl i rhinrr tn look n«pf fiafa 
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(2) had a subsequent contact with attorneys from 


pj Q: Did the Patterson Belknap attorneys 


pj Patterson Belknap? 


pi provide you at the second meeting with their 


Hi A: Yes. That is correct. 


(<] views on the question of infringement of any 


is) Q: Did you do anything on this project 


iq Johnson & Johnson patent' 


n between your first meeting with Mr.Timmons and 


m MR. GELERNTER: Objection to form. 


n the time that you had the second contact with the 


pj You can answer. 


m Patterson Belknap attorneys? 


m Q: You can answer. 


pj A: No. I didn't. 


n A: I think they were asking me if 1 


(io) Q: When was your second contact with the 


(iq thought it infringed. 


pi) Patterson Belknap attorneys? 


fit) Q: They did not tell you what they 


(12) A: I don't remember the exact date, but 


(123 thought' 


its) some time later, perhaps in July or so. 


(is) A: No.Wc - some of these patent 


iu] Q: So a matter of a few weeks after the 


iu) attorneys are engineers, too. We may have started 


lisj first meeting? 


its) drawing pictures and so forth and exchanging 


lis) A: Yes, or several weeks. 


(iq ideas. But 1 think ft was primarily a matter of 


(i7i 0: Was this another personal meeting? 


(17) asking me what I thought about it 


lit) A: I had a telephone conversation and 


(tq Q: Was it at this second meeting when you 


(is) then there was a meeting later on, and I am 


[i0i were provided with what you have explained to us 


(20) losing track of the dates exactly when they 


po) was the legal definition of an infringement 


(2i) occurred, but some time thereafter. 


pi) analysis that you were given? 


p2) Q: Was this telephone conversation with 


(22] A: No. It was not 


pi) Mr.Timmons? 


(zn Q: All right. So then either at this 


(24) A: Actually, I think ft was with John 


124) second meeting or some time thereafter by 


(2S) DtMatteo. 


ps) facsimile you received some materials from the 
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(2) A: Actually, ft was not no. 
m Q: Besides telling you that they wanted • 
w you to review some technical materials and get 
pi your thoughts on technical issues, was anything 
is] else discussed in your first conversation with 
in Mr.Timmons? 
m A: No, not that is recall no. 
13) Q: Was that a pcrscar! nxeoag or a 
MO) telephone call? 
(Hi A: It was a personal meeting. 
112) Q: Where did that occur? 
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[i) Bendel 


pi Patterson Belknap attorneys to review; is that 


pj attorneys. Was this drafting of the declaration 


Pl correct? 


PI commenced then at a subsequent meeting? 


Hi A: Yes. 


W A: Begun on a separate - 


is] Q: Again, this would be about July of 


fs) Q: Perhaps the question was not very 


m 1997? 


m dear. 


m A: No. Quite a bit of time has gone by 


Pi You described to me a first 


m now, we arc getting into the fall of 1997. 


m meeting that you had with Mr.Timmons, and then a 


M Q: September or October? 


n subsequent meeting that you had with Mr. DiMatteo 


(ioi A: Yes. 


no) and Mr. Howard. 1 take it there were still 


nil Q: And I take it then that you reviewed 


(ii) further personal meetings with the Patterson 


(ia the materials that they provided to you. 


(i2) Belknap attorneys? 


t.« A: Yes. 


iia A: Yes, there were. — 


(14) Q: How much time did you spend doing 


(i4) Q: Would it have been the third such 


(is) that' 


(is) meeting where the drafting of the declaration was 


no A: The initial review? 


(ii) commenced? 


tin Q: Yes. 


(i7) MR. GELEHNTER: Objection to form. 


(if) A: About five or ten hours. 


(iq A* Well, I don't remember exactly. 


|ts| u. was uicrc uucu « puwv^uvw whu^ 


[i9| vi. now many meetings anogcuicr oo you 


oat with the Patterson BelknaD attorneys? 


txn f**rall havinc with the Patf rrvjn Relknan 


pij A: Well, then we started working on 


1211 attorneys' 


P3 putting the declaration together. 


pa A: Oh, maybe four or five. 


pa) Q: And just logisticaUy how did that 


(23) My son works in the dry, and I like 


I24i happen, was it done by personal meetings or 


124) coming in and having lunch with him. 


PS) telephone conversations? 


ps) So I would come in and have lunch with 
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(1) Bendel 


(i) Bendel 


P) A: Yes. Both. 


(21 him and say could we get together for an hour - 


pi Q: Both. Okay. What was the first step 


ID at Patterson Belknap - so that I could enjoy a 


Hi in that regard, did they send you a draft to 


(4i nice lunch with my son and meet briefly with the 


(sj review? 


(a lawyers. And at that time I lived in New Jersey; 


Pi A: We worked on a draft together. 


H and go back home to New Jersey. 


m 0: When you say we worked on it together, 


(7) Q: Was there a meeting with the attorneys 


p) explain to me just the mechanics of bow the first 


to where you and the attorneys started with a blank 


m draft came into existence? 


m piece of paper and began then to draft the 


tio) A: I think the attorneys started putting 


(ioi declaration? 


in) down some documentation on to a piece of paper 


tin A Well, Scott started putting some 


(ia that you know would be in the proper format if 


(121 things together and showed that to me and then we 


(is) you will, because an engineer I don't know, 1 did 


(is) worked from there. 


(i4) not know how this ought to be put together. 


in) Q; Scott Howard? 


[is] And then we worked together on the 


(is) A: Yes. Mr. Howard. Excuse me. 


(is) wording and the explanations and comparison of 


(is) Q: The initial document that 


(i7) the claims in the patent with the ACS materials. 


(17) Mr. Howard put together for you, was nt a 


(it) Q: Was this all done sitting around a 


(it) complete declaration that you were then asked 


(is) table* so to speak, at a meeting? 


(10) to review? 


(20) A: Some of it was done sitting around a 


(20) A: I don't think it was a complete one at 


(211 table, and as we had time to think about things 


pi) that time, no. 


pai and review it, it was done with hx messages back 


pa Q: Do you remember how long it was, the 


(23) and forth. 


ps) number of pages? 


(24) Q: You have described to me now two 


124] A: Four or five or six, I am not sure 


ps) meetings that you had with the Patterson Belknap 


ps) exactly. 
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(i) Bendei 

H MR. GELERMTER: Some time in the next 

pi ten minutes could we take a short break? . 

HI MR. BAILEY: Sure. Sure. 

Pi Probably now is as good a time as 

W any. 

n THE VIDEOCRAPHER: The time is 11:02 
m a.m. and we are going off the record. 
m (Recess). 

(tq THE VIDEOCRAPHER: The rime is 11:18 
in) a.m. and we are back on the record. 
02) MR. GELERMTER: Before we begin, I 
pi! want to put on the record something thai I 
rf 4| told Mr. Bailey and Mr. Nagy during the 
lis) break, which is that we all understand that 
(is) the judge has imposed a limit of 40 hours of 
I i7i deposition questioning by each side in 
im connection with the preliminary injunction 
[ioi motion. 

pa) And our calculation of time, based on 
PU the times announced by the court reporter in 
P2j the prior depositions, is that prior to the 
TO stan of Mr. Kula's deposition yesterday 
(24] that ACS, I am sorry, yes, that ACS had used 
PS) 31 .9 hours of its time in questioning 

Pago S3 

(1) Bendei 

(2) witnesses. 

P) And prior to the start of Mr. Kula's 

W deposition yesterday, accordingly only had 

(S) 8.1 hours remaining. 

n I don't want there to be any confusion 

n of that about that Mr. Nagy has told me 

ffl that he calculates the time differently, and 

m we arc faxing over a document that should 
(io) show how much time was consumed by ACS 
in) questioning in each deposition, 
tin But, I want counsel to understand that 
MS) when the 40 hours come, the deposition 
(i4) questioning ends. 

(ts) How much time did I take up saying 
(i6) that? 

(in THE V10EOGRAPHER: Two or three 
(it) minutes. 

(is) MR. GELERNTER: What time is it now? 
(20) THE V1DEOGRAPHER: It is 11:19. 
mi MR. GELERNTER: Okay. 
m BY MR. BAILEY: 

(23) Q: Mr. Bendei, in this series of 

(24) meetings that you had with the Patterson Belknap 
PS) attorneys, leading up to the preparation of your 
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[21 declaration, did they ever show you or ask you to 

P) review any documents other than the ones that arc 

Hi identified in your declaration? 

(S) A: None that I can recalL 

n Q: How much total time did you spend from 

pi the time you were first asked to undertake this 

m project until the time you actually signed the 

n declaration? 

nq A: I woukl say approximately 20 to 30 
(it) hours. 

;i2j Q: Did you conduct any physical testing 
(is) of products as pxrt of your analysis? 
(14) A: No. I did not. 

(is) MR. GELERNTER: As part of signing the 

(16) declaration? 

(17) MR. BAILEY: As pan of bis opinion 
(in work in this case. 

im A: As far as signing that declaration, I 
(20) did not do any testing prior to signing that 
pi) declaration. 

(22) Q: Have you done any subsequently? 
123) A: I have manipulated an ACS stent by 
(24) hand and I would describe that as testing of the 
ps) stent, if you like. 
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R) Q: What kind of manipulation did you do? 

Ft) A- Bent it. 

Hi Q: Was it an expanded or unexpanded ' 
P) stent? 

m A: It was an unexpanded stent, 

pj Q: Was it mounted on a delivery system? 

m AYes.Itwas. 

fo) Q: What kind of a delivery system? 

MO) A: I am not sure that I know that, 

(in Q: Did it have a guide wire as part 

(12) of it? 

pa) A I am not positive that it did. 
|i4) Q: Is this something that the Patterson 
(is) Belknap aaorneys asked you to do? 
(to) A: They showed me an ACS stent, and I 
[i7) asked to look at it and to manipulate it and 
(it) examine it 

(to) Q: Why did you want to do that? 
(20) A: I wanted to see how the deformation 
pi) took place, what son of geometric change 
(22) occurred when the stent bent. 
psi Q: Did you draw any conclusions from your 

(24) manipulation? 

(25) A Yes, 1 did. 
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(i) Bcndel 


p) Q: What were those? 




(2j the rings. I don't, you know, I observed other 


pi A: Well, one conclusion was chat the 




PI bending taking place. Whether or not take that 


Hi connecting member tu the ACS sunt did bend to 




K) was contributing to the actual bending of the 


R some extent. 




(5) stent I couldn't tell you. 


m Q: Is that something mat you were able 




m Q: So, the bending you observed then was 


I7i to observe with the naked eye? 




Pi in the rings and at the joint between the 


m A: Not with the naked eye, no. 




n connecting member and the rings? 


H Q: You were looking at it under a 




n A: No. I don't think I said that. 


riot microscope? 




net Ma GELERNTER: That's not what he 


ii i» A: Not a microscope either. I was looking 




nil said. 


pal at it with a magnifying ghss. 




M2) Q: I will rcask the question. 


(13) 3: What power? 




(iq Did ycu sec bending inthe connecting 


M4) A: I believe it was about 5 X. 5 to 10 




(M) member? 


jiq magnifications. 




(is) A: I saw bending in the connecting 


;iq Q: Did you draw any other conclusions? 




(iq member, ye*. 


(i7) a. no. i oiu not. 




(it) Q; Where in the connecting member? 


(ii) Q: When you say the connecting member did 




[iq A: At the, in the area of the junction of 


(iQl bend, how was it bending, could you describe that 




(is) the connecting member with the ring. 


(20) forme? 




pq Q: And how big of an area are we faiWng 


pi) A: You could observe the connecting 




si) about here, just so that I can pinpoint where 


122) member's orientation; some of the connecting 




(22) this bending you observed occurred? 


(23) member s orientation within the slot, and you 




123) MR. GELERNTER: Objection to form. 


(24j could see that the connecting member, the angular 




P4) A: I looked at this at low 


(25) relationship within the slot changed from being 




pit magnification. So, it would be difficulty 


m Bendd 
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n parallel to being non-parallel 




(2) with what I did to quantify, give you a 


p) Q: When you say it changed from parallel 




o) quantifiable answer on that. 


Hi to non-parallel, with respect to what are you 




HI Q: Perhaps if I could tackle it a 


PR talking about? 




(5) different way. 


H A: The longitudinal access. 




m To your knowledge how long are the 


n Q: When it assumed what you called the 




(7) connecting members in the Multi-link? 


m non-parallel condition, exactly what direction 




m A: I am going to estimate this based 


(9i was it heading? 




n on knowing that the stent is 15 millimeters, so 


(iq A: In the direction that I bent it, in 




(iq the connecting members arc in the range of 


(ii) the direction of the curvature. 




(ii) approximately oneond-a-half millimeters. 


(121 Q: And where was the bending that you 




(ia Q: You have never actually measured the 


(is) observed occurring? 




(is) length for purposes of your analysis? 


I") A: Some of the bending that 1 observed 




(14) A: That is correct. 


(is) occurring was in the connecting link. 




list Q: Assuming that the length of the 


(iq Q: So the link itself was bending, you 




liq connecting members are what you have just 


(in observed that? 




(in described, can you quantify the region of bending 


nt] A: I observed that there was bending at 




(iq that you observed as some percentage of that 


(i9) the base of the connecting member. 




m length? 


pc* Q: At the place where the connecting 




(20) A: Not with the magnification that 1 


pi) member joins to rings? 




(2D looked at iL 


(22) A: In that area, yes. 




pa) Q: Can you estimate? 


(231 Q: Did you observe bending anywhere else? 




(23) A: You know, I just, as an engineer 1 


P*) A: There were other geometric changes 




(24) really don't like to make estimates that are 


PS) that occurred around the stent, some of them in 




ps) guesses. 
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a Q: You said you also observed some 
pi bending occurring within the rings themselves? 
H A: I may tave misspoken there fa that I 
Pi saw some geometric changes when I looked in the 
n tension side of the stent I saw that there was 
PI some closing of the loops on the tension side, 
m the loops of the rings. I couldn't tell you if 
n that contributed to the actual bending of the 
lip stent. 

ii i) O: Did you observe any other geometric 
it? changes in the rings' 
lug A. No. I did not. 

tt<] Q: What does the term prosecution history 
tig mean to you? 

riq A: I think that is a patent law legal • 

|i7] definition of. as a, when a patent is filed I 

im guess somebody keeps a complete record of all of 

m the documentation that goes back and forth 

TO between the inecntor and the patent office. 

pi] And that file then is collected by 

P2) somebody and describes the, you know, everything 

123) that went on with regard to getting the patent 

(24) Q: Did you review the prosecution history 

125) of the patents that were the subject of your 
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H and I understand that as part of obtaining a 

n patent you have to review the prior an to sec 

W what went on before you, to see whether or not 

pi what you have would claim as an invention truly 

n is, and that there is not prior an that teaches 

Pi you how to do what you have claimed to have done 

n with your patent 

n Q: Did he review any prior an as pan of 
(ioi your infringement analysis in this case? 
pi] A: Umh, I reviewed as I said the 
H2) information that was in the prosecution history. 
(i3) I think there are examples of prior an that are 
04) listed in the patent I did not, I think as pan 
(is) of the patent you list prior an and I did not 
psj review those. 

(in Q: Is there any reason why you didn't 
(iD review them? 
(ioi A: No. 

fzoi Q: Your declaration renders an 

pi) infringement opinion on two different patents; * 

(22) docs it not> 

(21) A: Yes. That is correct 

(24) Q: And for shorthand purposes can we 
PS) refer to one patent as the 762 patent' 
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(2) A: Please. 

(31 Q: And the other patent as the '417? 
Hi A: Yes. Please. 

(5) O: Are you aware that the 762 patent is 
n undergoing reexamination in the patent office? 
P) A: Yes, I am. 

m Q: Were you aware of that at the time 
P) that you signed your declaration? 
(ioi A: I don't think I was, no. 
(ii) 1 don't know what its status was at 
(t2) that time. 

paj Q: Do you have any understanding of how 
Ii4) the claims of the 762 patent can be affected by 
us) the outcome of the reexamination? 
(is) A: No. I don't. 

(17) Q: Do you have any understanding of how 
(iq the claims of the '417 patent can be affected by 
no) the outcome of the reexamination? 
(2d A: No. I don't 

pi) Q: Are you aware' of the '665 patcm? 

(22) A: 1 think I am, yes. 
fzsj Q: That's a third patent in the name of 
(24) Dr. Palmaz relating to stents? 
PS) A: Yes. Yes. 
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n declaration? 

P) A: Yes, I did. j 
H] Q; How much time did you spend reviewing 
(3 them? i 
m A: That was pan of that overall review 
PI that I talked about 

m Q: I know. I am trying to break out the 
Pi amount of time specifically devoted to the task 

[ioj of reviewing prosecution histories. 

pi) A: An hour or so. 

(iq Q: Did the contents of the prosecution 

(isi history play any role in your infringement 

(i4) analysis? 

lis) A: Well, yes.They played a role in the 

(16) infringement analysis in that I did that as pan . 

(17) of the infringement analysis, 
(iq I don't remember if I included that 
(ioi when you ask me earlier, what I did for the 
PC) infringement analysis, but that was pan of it. 
pi] Q: Does the term prior an mean anything 
(22) to you? 

PS] A: Mostly as a ray term. 
(24) Q: Tell me your ray definition. 
PS) A: Well, I have some patents of my own. 
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(i) Bendel 
. a A: We had some discussions about my 
P) review of the examination of the ACS stent just a 
w couple of minutes ago, and that certainly plays a 
pj role 1 think in this, in my opinion. 

Q: Anything else that you want to add at 
pj this point? 

m A: Not at this moment, no. 

m Q: Is there anything in Exhibit 1 that 
(icj you want to change? 
(i tj MR. GELERNTER: Just to make it clear, 
nq I think you already know that we are not 

going to be asserting 762 patent at the 
I") preliminary injunction hearing. So that is 
|iq not going be a pan of Mr. Benders 
itq anticipated testimony. 
iiti MR. BAILEY: I am aware of that. 
(iq A: Let me see if I get this right. 

I don't anticipate any use of the 762 
pa) patent. I had used horrible legal terminology 
pi) there. 

(22) Q: Okay. Any other changes to the 

(23) declaration that you wish to make? 
(24| A: No. 

(2$2 Q: Are there any parts of the declaration 
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P) that you wish to clarify at this time? 

p) A: Not at this time, no. 

H) Q: Counsel indicated that you will be 

is) testifying at the preliminary injunction hearing 

m concerning infringement of the '417 patent. You 

m arc aware of that, aren't you? 

m A: Yes, I am. 

n Q: Are you going to be testifying at that 
do] hearing as to any other topics? 
(ii) A; I believe I am, yes. 
H2] Q: What other topics will you be 

covering? ~~~ 
(i4] A: The enablement of the patent and the 
(is) best mode of the '417 patent, 
(is) Q: And just briefly if you can what 
d7] opinion do you plan to render on the question of 
(iq enablement? 

(iq A: Simply that someone skilled in the 
(20) art would be able to look at the '417 patent 
pij teachings and be able to produce the device 
(22) described or apparatus described therein. 
(ZD Q: In connection with that opinion, do 
j24j you plan to rely on any documents? 
psj A: I may. I have not specifically, you 
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n know, thought of any documents along those lines 

p) at this moment in time. 

Hi Q: So, as you sit here today you can't 

(5) identify any documents that you arc considering 

(6) relying on for that question? 

m A: Yes. 1 just don't know the answer to 
(■I that. 

m Q: Do you plan to rely on any physical 
(iq testing as a pan of your opinion on the question 

(ii) of enablement? 

(in A: Sitting here at that time I am not 

(is) aware that there will be any physical testing. 

(u) Q: What then will be the basis for your 

(1$) opinion on enablement? 

(ie) A: That would be my, my knowledge 

(17) with regard to engineering and manufacturing 

(iq capabilities that might exist within someone 

(19) skilled in the art, and whether or not someone in 

TO fact could use the '417 patent teachings to make 

pi) and use the apparatus described. 

(22) 0: Is that based upon what someone 

(23] skilled in the art would know today? 

(24) A: Today or when the patent was first 

(25) filed. 



(i] Bendel 

pi Q: Did you look at that patent as part of 

pi your infringement analysis? 

H) A:No.IdidnoL 

is) Q: Did you look at the reexamination 
ft proceedings relating to the '665 patent as part 
Pi of your analysis? 
m A: No. 

n MR. BAILEY: Would you mark this as 
(io) Bendel Exhibit l.for identification, 
(t i) (Bendel Exhibit 1 , Declaration of Lee 
(i2) P. Bendel, marked for identification as of 
;i3i this dzte.) 

(i4) Q: Mr. BcnueL I have handed you a 

(is) document that we have marked as Exhibit 1 ;and is 

(<q this in fret the declaration :hat >ou prepared 

(i7) for purposes of this lawsuit? 

(it) A: Yes, it is. 

[tq Q: Does this declaration fully set forth 

(20) your opinions concerning infringement of the 762 

pij and '417 patents? 

(22) A: It did as of the time that I signed 

pi) it, yes. 

(24) Q: Is there something that you want to 
psj add at this point' 
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pi Bcndei 
n Q: What do you plan to testily to 
pq regarding the question of best mode? 
Hi A: That, as I understand best mode it is 
r a sort of a legal definition, that is, is there 

(6) something that the inventor knew as a best way of 

(7) making this, that is not aware, not available to 
m someone skilled in the art. And I would testify 
n that in my opinion that that is not the case. 

;ioi Q: In connection with the question of 
PM best mode, do you intend to rely on any 
tizj documents? 

(13 A: At this moment in time 1 am relying 

(u) upon my experience in the industry: and I have 

/is not considered whether or not I would provide 

(iq documents to support thai. 

(i7) Q: Will your testimony on best mode rely 

nq on any communications you have had with others? 

m A: I don't think it would rely upon, no. 

(zo) Q: Have you had any communications with 

r?n Dr. Palmaz? 

P2) A: When? 

(zq Q: Well - 

(24j A: About what? 

(2S) Q: I thought I had I would start 
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P) generally and work down. I assume you have bad 

PI conversations at some point with Dr. Palmaz? 

H) A: I spoke with Dr. Palmaz, yes. 

(5) Q: Have you had any conversations with 

M Dr. Palmaz in connection with your work on this 

(7) lawsuit? 

M A: No. 

m Q: Do you plan to have any such 
(io) conversations before you testify at the 
(it) preliminary injunction hearing? 
112) A: t don't plan to at this moment in 
(is) time. 

in) Q: Have you had any conversations with 
(is) Dr.Schatz? 

(16) A: No. I have never spoken with 

(17) Dr.Schatz. 

(iq Q: Do you plan to speak with him before 
(is) you testify at the preliminary injunction 
to hearing? 

at) A: At this moment in time I don't 
Q2) plan to. 

B3) Q: If I could direct your attention to 

(24) paragraph number six of your declaration, which 

(25j is Exhibit 1, looking at the last sentence of 
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m that paragraph you indicate that you talked to 
Pi Dr. Nigel Bullet, and can you tell me what you 
H) and Dr. Buller discussed? 
is) A: Principally the medical aspects of the 
n use of the ACS stent. Is it used in the typical 
(7) method of inserting a catheter through the 
m femoral artery, etcetera, 
n Does it so to where Dr. Buller woutd 
It* want 'z to go? Docs it expand? 
(i n Just general questions about bis 
(is experience with the use of the ACS product 
(is) Q: Do you recall what Dr. Butter told you 
M4) regarding his general experience concerning the 
j i5j use of the ACS product? 

(16) A: Only that he used it. 
[in Q: Did Dr. Buller- 

tm Strike that. 

(iq MR GELERNTER: Are you finished with 

pa) your answer? 

pi) THE WITNESS: Yes. 

(22) MR. BAILEY: I am sorry. 1 did not 

paj mean to cut you off. 

(24) O: Did you and Dr. Buller discuss the 

p$) Palmaz-Schatz catheter, excuse me, Palrnaz-Schatz 
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H stent? 

n A: I don't recall that we did. 
M Q: I notice that in paragraph 6 of your 
H declaration you do not mention the conversations 
ft you had with the Cordis attorneys in connection 
(7) with the preparation of your declaration. Is 
m there any reason why you did not mention those 
n conversations? 
(io) A: No. 

n i) Q; Now, in the body of your declaration 

(ia you focused upon certain specific claims of both 

(i3) the 762 patent and the *4l7 patent. 

(U) For purposes of my questioning today, 

(is) I will just focus on your statements regarding 

pc] the '417 patent if I may. 

(17) A: Okay. 

pi) Q: Can you describe for me the 

(19) analytical process that you went through to 

(20) determine whether the Mum-Link infringed the 
si) claims of the '417 patent that you talked talk 
(22) about in the declaration? 

123] A: Sure. I looked at the claims of the 
(24) '417 patent and tried to construe what the 
I2S) claims of the '417 patent meant. 
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ra So to do chat I looked at the claims 

01 and the words or language that were used in the 

K) claims. I reviewed the specification of the 

patent to see if the language in the claims had a 
n specific meaning or maybe a different meaning 
(7) than what I might have or what anybody might have 
m in looking at the word, to make sure that 1 
w understood the definition of the words that were 
(to) used in the claim. 

tit) I reviewed that prosecution history, 

[\ti and then I took the elements of the claim 

ii» individually and compared that with the ACS 

(i4i product as it was described. 1 came to the 

Its) conclusion that the claims - 

(i6i Well you asked me to describe the 

(i7) process, so that was the process that I used. 

(is) Q: You say that you compared the claims 

(to) to the ACS product as it was described; are you 

(201 talking about the descriptions that are contained 

pi) in the materials that are attached as exhibits to 

pal your declaration? 

pa) A: Yes. 

124) Q: Apart from what you have just outlined 
(25i for me. did you do anything else as part of your 
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pj analytical process for determining whether the 

P) claims were infringed by the ACS Multi-link? 

HI A: No. Not that I recall. That 

pi encompasses a lot there. 

(6) Q: Sure. Did you look at all of the 

Pi claims of the '417 patent and go through this 

pi same analytical process for each chum? 

m A: Yes. I looked at all of the claims. 

(to) Q: And I notice that your declaration 

Mi) only mentions selected claims of the *417 

(i2) patent. 

[is] A: Aha. 

(i4) Q: Did you conclude that the other claims 
(is) of the '417 patent were not infringed? 
lie) A: The - 

(17) Yeah, one of the claims Of the '417 

(it) patent calls for the, when the product is made 

(ioi out of tantalum. The ACS product is reported to 

poj be made out of stainless steel. 

(2D So in that particular case I certainly 

(22) concluded that that claim was not infringed. 

pa) 0: Is it lair to say though that the 

(24) specific claims that you identified in your 

est declaration are the only claims of the '417 
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Pi patent that you found to be infringed? 
pi MR. GELERNTER: Objection to form. 
K) A: At the rime that I did this and with 
Pi the information that I had from the brochures, 
n etc., etc., it appeared to me that those are were 
Pi the claims that were infringed. 
m Q: And has that conclusion changed since 
m the time of the declaration? 
no) A: I have not reviewed the ACS product 

(ii) other than what I described earlier with regard 
H2j to the bending of the connecting member. 

r*a) So, I have not dcne"a review, so! 
(Ml am not in the position to say that nothing else 
(is) would be considered to be infringing at this 
(tq point in time. 

(i7| Q: For purposes of the testimony that you 
(is) plan to give at the preliminary injunction 
(ioi hearing, will your testimony on the question of 
(20) infringement be limited to the specific claims of 
pi) the '417 patent that you described in your 
(22) declaration? 

ps) MR. GELERNTER: I will stipulate that 

(24) during the preliminary injunction hearing we 

ps) will not be asserting infringement of any 

Pago 75 
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(2) '417 claims other than those listed and 

(3) discussed in Mr. Benders declaration. 
Hi MR. BAILEY: Thank you. 

(5) MR. GELERNTER: Just so it is clear. 
m We are reserving the right to assert 
in claims at a date subsequent to the 
m preliminary injunction hearing - 
n * We reserve the right to assert 
(to) claims other than those discussed in 
(it) Benders declaration, subsequent to the 
(in preliminary injunction hearing. And we arc 
(is) not conceding that any of the other cflaims 
d4) are non^nfringed. 
(is) BY MR. BAILEY: 

im Q: Mr. Bendel, did you review any 
(in videotapes as part of your infringement analysis? 
(iq A: I saw a videotape of the ACS stent 
(to) being implanted. 

(20) Q: Where did you get that ope from? 
pi) A: I viewed that at the Patterson Belknap 
(22) offices. 

123) Q: Do you know who prepared the 
(24) videotape? 

as) A: I was provided by Dr. Buller. 
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(1) Bendel 


(Z) Q: Is that the only videotape that you 




pj Q: And is what is depicted in Figure 1 A a 


pj looked at? 




p] slotted tube prosthesis? 


H) A: That is coneci, yes. 




HJ A: Yes. 


tsj Q: Do you plan to use any videotapes as 




ra Q* And the nrostheais in fimnc 1 A is it 


m part of your presentation at the preliminary 




m not. is composed of a ntufalifv of elongate 


rn injunction hearing? 




(7) members indicated by reference number 75 that run 


p) A: No. 




n from one end of the prosthesis to the other, with 


m Q: Are you currently involved in making 




n bridges indicated by reference number 77 in 


(tq any videotapes to use at the preliminary 




(to between; is that correct? 


pi) injunction hearing? 




nit MR* GELERNTER: Objection to form 


(tn A: No. I am not 




na Q: Is that what's deoictedtn figure 1A: 


1,3) MR. OAJLEY: \7cuid 70U curie tiuj aj 




(14 tlut's aiy Quesuufi? 


(i4) our next exhibit. 




M4) A: Gin you read that back to me. 


its) (Bendel Exhibit 2. United States 




(is) Q: Sure. 


(tq Patent 5,102,417, date Apr 7, 1 992, marked 




lir I will just repeat the question. 


|it) for identification as of this date.) 




(in Is the prosthesis of Figure 1 A 


■tn fi* iff n^nH^I f hav^ hmH^H von 3 

(11) W. ITU. DCUUU. A iUVC 1 IJIIUtU JVIU * 




(iq cornprised of a plurality of parallel elongate 


(19) qocuxdciu uui wc nave ubikcu su cjuiujii a, «mu a 




(is) members indicated by reference number 75, that 


pai wouiq asK u you can tacntuy n tor me? 




(20) run from one end of the graft to the other, with 


pi) A. i nat is an u.o. patent issueu to juno 




pi) bridges indicated by reference number 71 in 


(22) rajmaz, it is patent numocr /. 




(221 between adjacent elongate members? 


[Z3J U. 19 UU5 LUC 41 / paiCOL' 




(23) MR* GELERNTER: Objection to form. 


K*i *** I Co, 11 19. 




(24] A: Well, what you have asked me there 


|25) vi. i nat is tnc suoject or your opinionr 




(25} describes some of the structure of that but not 
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rn Burial 


pj • A: Yes, it is. 




Pi all of it. 


PI Q: Let me direct your attention to Figure 




m Q: What did I leave out? 


Hi I A of that patent. Do you understand Figure I A 




M A: The ends, the surface, a number of 


tsj to show what is called a slotted tube graft? 




(5) things that arc part of that Figure 1 A. 


n A: Yes. 




P) Q: Is the prosthesis of Figure 1 A rigid. 


tn Q: And that graft is - 




Pi meaning that it resists bending with respect to 


m A: I think that may be a slotted tube 




m the longitudinal access? 


m prosthesis. 




n MR. GELERNTER: Objection to form. 


<ioi Q: You prefer a slotted tube prosthesis? 




(io) A: The inventors have referred to that 


in) A: I would like to see what the inventor 




(it) structure as being rigid relative to the tortuous 


(121 referred to it as. 




pa path in the body cavity. 


im Q: Sure. 




(is) Q: Would you agree with me that the 


iuj A: He referred to it as an expandable 




(i4) purpose of the invention claimed in the *417 


(is) intraluminal vascular graft or an expandable 




(is) patent is to overcome the problem of delivering a 


(16) prosthesis. 




(i6) rigid stem of the type shown in Figure lAintoa 


{in Q: So, can we refer to it than as a 




(i7j tortuous artery? 


m sloaed tube prosthesis? 




(is) MR. GELERNTER: Objection to form. 


(is) MR. GELERNTER: Objection to form. 




(19) A* That is part of the invention, yes. 


po) A: The inventor referred to it as a 




po) Q: And the idea of the invention was it 


pi) slotted, expandable intraluminal vascular graft 




pi] not was to join a plurality of these prosthesis 


122) or expandable prosthesis. 




(22) together with one or more flexible connector 


123) Q: Have you heard the terminology slotted 




(23) members that enable the device to articulate with 


p<l tube prosthesis? 




(24) respect to the longitudinal access? 


eg A: Yes. 




PS) A: Well, the inventors describe a 
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12) structure that has a conncaor member between two 

m prosthesis. 

hi And you are referring to a particular 
pi form of a prosthesis.There nay be other forms 
n of prosthesis that would be included in the 
m patent claim as a sub-state, 
m Q: But the thrust of the invention was to 
m join a plurality of these prosthesis together 
(it* with one or more flexible connector members? 
lit] A: The thrust is to join plurality of 
pa) prosthesis together, 
it*) Q: With flexible connector members to 
04) provide the bending relative to the longitudinal 
its access? 

lis) A: No. With connector members to provide 
nn flexibility. 

(iq Q: Take a look at column 12 of the 

us) patent, the material beginning on hne 41 and 

[zci continuing through to line 47. 

pi) A: Okay. 

122) Q: Doesn't it say there that the inventor 
pa) is using flexible connector members in order to 
(24) enable the prosthesis to flexibly bend or 
125) articulate with respect to the longitudinal 

Peg* 81 

(ij Bendel 

p) access? 

n MR. GELERNTER: Objection to form. 

Hi Arc you asking him what the 

(5) specification says there? Are you asking 

ft him what's claimed? 

m MR. BAILEY: Yes. 

m MR GELERNTER: You arc asking - 

n Objection to form I don't know what 
no) your question is. 
li t) Q: Can you answer the question, 
(i2) Mr. Bendel? 

(ij) A: I am not sure 1 understand the 
(u) question. 

(is) Q: Yes. I am asking is v doesn't the 

(i6j patent there describe the use of a flexible • 

(i7) connector member in order to enable the 

im prosthesis to flexibly bend or articulate with 

it*} respect to the longitudinal access? 

tic) A: But, it says what it says there. 

pn Q: And it describes the flexible 

pz) connector member? 

pi) A: As seen in Figure 9 because of the 

P4) disposition of flexible connector members between 

psj adjacent tubular members or grafts or 
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P) prosthesis. The graft or prosthesis is able to 

p) bend or articulate with respect to the 

K) longitudinal access, et cetera. 

P) Q: So, what the inventor had in mind was 

m the use of these flexible connector members? 

P) MR. GELERNTER: Objection to form. 

n A: No, that's - 

n Q:No. 

(tai A: What the inventor had in mind was a 

lit) connector member that provides flexibility. 

ti2) Q: I did not mean to interrupt you. 

:i3t What's the difference bet w e e n a 

(i4] flexible connector member and a conncaor member 

(is) that provides flexibility? 

(iq A: Well, a connector member; let's say, 

li?) is a general situation, and a connector member 

Mi) that is flexible is a specific connector member. . 

(is) Q: And a connector member that provides 

(20) flexibility, what is that' 

pi) A: Something that might in itself not be 

paj flexible. 

(23) Q: How can a non-flexible connector 

(24) member provide flexibility? 

(25) A: A hinge. 

Page 83 

in Bendel 

P) Q: Does the ACS Multi-link stent have any 

pj hinges in it? 

w A: No. 

P) MR. BAILEY: I see that we are both 
m running out of tape and we are at the lunch 
PI hour so we probably should break at this 
m point. 

n THE VtDEOGRAPHER: The time is 12:05 
do) p.m. and this completes tape number I of the 

(11) videotaped deposition of Mr. Lee P. BcndeL 

(12) CTime noted: 12:05 p.m.) 
im 

l«l 

Itsj 

t<* 
(17) 

am 
m 

pi) 

(223 
OS) 



Min-U-Script» 



(23) Page 80- Page 83 



LEE P. BEND EL 
January 22, 1998 



CORDIS CORPORATION v. 
ADVANCED CARDIOVASCULAR SYSTEMS, INC 



Pago 64 



Pago 86 
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p, AFTERNOON SESSION 

m 1:27 p.m. 

Hi LEE BENDEL, having been previously 
P) sworn, resumed the stand and testified 
m further as follows: 

m CONTINUED EXAMINATION 

n BY MR. BAILEY: 

n THE VIDEOGRAPHER: The time is 1:Z7 
[ici p.m. and in his tspr cumber 2 of the 
tui vidcouped deposition of Mr. Lee P.BcndcL 
it2j Q: Mr. Bendel, this morning you indicated 
[is] that you planned to testify at the preliminary 
tui injunction hearing on the subject of best mode, 
(iq and I want to come back to that for a moment, 
iiq What do you believe was the best mode 
ii7] known to the inventors at the time the '417 
(iq patent application was filed? 
m MR. GELERNTER: Best mode of what? 
czoi Q: The best mode of practicing the 
pi) claimed invention. 
(22} MR. GELERNTER: Objection to form, 
pa] A: I realty don't know what they might 
I2«) have had in mind. 
I2sj Q: The claims of the M17 patent that 



( «] Bendel 
(2) relationship with respect to the longitudinal 
n access of the stent; does it not 
|4) MR. GELERNTER: Objection to form, 
is) Are you talking about the connector 
(6) member that is referenced in the claims? 
pi MR. BAILEY: The connector member that 
m Is described in the patent. 
H MR. GELERNTER: Arr you talking about 
(ioi the specification? 
pi) MR. BAILEY: Yes. 
(in MR. GELERNTER: The prelerred 
iiq embodiment? 

tui MR. BAILEY: I have no idea what the 

(is) inventor thinks the preferred embodiment 

(iq is.The one described in the patent. 

(in MR. GELERNTER: Objection to form. 

(is) A: The description of the connector 

tig) member in the '417 patent docs not specifically 

pq say that it must be non-parallel. 

pi] Q: It doesn't? 

(22) A: It says it may not - it may be 

pa) parallel, non-parallel. 

R4) Q: Docs the '417 patent describe 

ps) any connector member that is parallel to the 
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pi you believe are infringed, all of those claims 
pi require the presence of this connector member 
hj that we talked about this morning; do they not? 
pj A: Yes. 

n Q: So none of those claims would cover a 
D single stand-alone slotted tube stent, would 
m they? 

m MR. GELERNTER: Objection to form, 
(to) A: As I understand the claim it says a 
in) plurality and a connector member connecting it. 
(12) Q; Just so that we are clear on this. If 
(iq someone were to make a stent as shown in Figure 
(i4) 1A of the '417 patent would that be covered by 
(is any of the claims of the '417 patent you believe 
(iq arc infringed by the Multi-Link? 
(in A: I don't think so.Thc claims here arc 
(iq for a stent or a prosthesis connected. 
Iiflj Q: A plurality of prosthesis? 
poj A: Yes. 

tat! Q: Joined by a connector member? 
(221 A: Correct. 

pi) Q: The connector member described in the 
P4) '417 patent achieves flexibility because of the 
psj fact that it is disposed in a non-parallel 



(D Bendel 

P) longitudinal access of the stent? 

Pi A: It generally describes connector 

H) members, it then goes on to describe some 

is) non-parallel and gives some further descriptions 

io of connector members. But it doesn't say whether 

(7| the connector member has to be or docs not have 

m to be parallel. 

is) Q: My question though is, does it 
(id) describe any parallel connector members? By 
lit) parallel I mean parallel to the longitudinal 
(i2) access of the stent. 

(ia) A: Again, it describes connector members 
(i4) and it says, I think there is one statement on 
(is) there that says they may be non-parallel. If it 
(iq says they may be non-parallel, that may very well 
[it) imply that they can be parallel, 
nil Q: Turning to the Multi-Link stent for a 
iiq moment. 

[20] The Mulri-Link stent has a plurality 
pu of longitudinal stmts, which separate the 
pa) individual ring sections; does it not' 
pa/ A: Yes. 

P4) Q: And each, excuse me, between each 

ps) adjacent pair of ring sections there are three of 
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I'J 


Sande/ 




mi ftwirfal 


PI 


thftf InniunidinaJ stmts are there not? 




m O* C in vaii •»irn!atn tf% fTw* h/nv f*lacfi/* 
[Z] \m» jrUU CA|JmU11 Ui LUC I1UW cuouv. 


PI 


A > That i< rr> rrt*rf 




PI ocionnauon is taking ptacc wncn yuu nave inrcc 


t*} 


vj. AXia All \ii muse Miuu *u«. ui vqiui 




HI connector members parallel of equal length spaced 




lengui, correcu 




(5) evenly around the circumference of the stent? 


w 


A. i ncy appear vo uc oi cqtai icugm, 




A* i_n_ AO? *■% #^ ■ *■ r ■ A fnn m t_ra fill 

n a: two ox tnem iiexca xrom tnctr parauei 


pi 


yes. 




p] connguratjon to a non-parauci conngurauon in 


w 


U: l ncy are arrange*! parauei to uc 




H the direction of bending 


n 


longmioinsu access 01 inc hcdu 




n The third one that was on the 


n<* 


a. ies. i ncy arc. 




(iq compressive side appeared to mc to have, I will 


pi. 


O* And rht»v arr cmrMt rfmimfrrrntijUv 




(ill say puouco somewnat. so n pem in an ourwaiu 


M2J 


l TO Hror*»r« anart around the stent, are thev not? 




(is) son oi paueriL Ana tnai u now yuu were awe 


illj 


A: An indfcrirfcal grouping of three 




[iJj U/ t COW 1 W39. LMJL Hun , DUW A UUSCTVCU "V Ildl 1 




eonnectins to - 




tun nhvrvrH with thi« HpwW 


119 


0: Yes. 




no O* Hour miifh fowy did vnu ant>fv when vnu 


(t6) 


A: - connecting two rings, yes. 




na bent the stent? 




Q: I believe you testified this rooming 




an A: I did it by hand and I can't put 




that you did some bending of the Multi-link stent 




n<l numbers on that. 


P" 


with your bare hands and then looked at the 




ti9l Q: If we could quantify it in some 


TO 


device under a microscope, and you saw some 




(20) fashion, would you agree with me that the stent 


pij 


Dcnaing wnere tnc struts connect w mc rings. 




pi] starts off as a straight longitudinal device? • 




A: I did not say microscope. 




P2] A: It is essentially straight 




Q: Excuse me. A magnifying glass. 




pij Q: How did you grip the device? 




A: Yes. 




p<] A: I gripped the catheter portion of the 


PS 


MR. GELERNTER: He did not say where 




pq device on either end of the stent. 
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Duma Oi 

fugs 


HI 


B&ndel 




[f] twflof/ 


PI 


rh#» cfmrt rnnn^it to 9 r*_ B> ttain arr a 




PI Q: How far apart were your hands when you 




A* 1 rlirl nnf ov — 

#%• 1 UJU uwl 0i]r 




P) were gripping the device? 


HJ 


Q* Mv nurxrinn to vnu is thin erven the 




hi A: Three or four inches. 


ra 
pj 


configuration of the struts in the Multi-link 
that you have Just agreed to me exists, can you 




{Sf U. AOQ UJCU WUU1U 1 DC Wnvvl IU Mjr 

W tnat you men nx/vco your nanus uuiu a oonzuuui 


I'J 


exrjiain to me scientifically how the bending vou 




Pi plane downwardly? 


rfi 


saw under vour magnifying glass occurs? 




n a. as you arc moving your nanus mere. 


W 


A: How it occurs? 




m ves that is correct. 


(10) 


Q: Yes. Let roc be dear on the 




itn Q* Af the nrtSnt at whleh vnit h*»lirv»* vnu 


P il 


question. You examined the device under your 




m ii saw bending how elose together were vour hands? 


(12) 


magnifying glass and believe you saw some 




H9i A* Oh I dnn*t np aliv lr now 


|13J 


bending. 




to) And in fact what I did was to bring it 


(14) 


A: Correct. 




ii4t around so that I could Brio now both ends of the 


(IS) 


Q: My question to you is, do you have a 




(is) catheter with one hand and hold the magnifying 


1161 


scientific explanation for' how the device was 




it n o\i « with th«* rtthtM' hanH 
|io| yaaa wiui uic uuici iuuiu. 


ni 


able to bend at the location where you believe 




(i7| Q: So, when you finished applying the 




you saw bending? 




(iq force were the, where the two ends of the stent 


pq 


A: I applied a bending force to it. 




(iq touching each other? 




sufficient to cause some elastic deformation. 




poj A: Oh, no. 




some bending, and some of that bending clearly 




pi) Q: How far apart would you say they were? 


122] 


occurred in the connector member. 




(22j A: Half an inch to three-quarters of an 


P3J 


Q: Where was the elastic deformation 




t23} inch. And I would like to qualify that by saying 


P«l 


taking place? 




E24) that that is my estimate of, my recollection of 




A: Somewhere in the connector member. 




(25) what 1 rcrnember and I am an engineer and I like 
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pi Bendel 


Pi co be precise. 


pi looks like. 


PI Q: Do you still have in your possession - 


pi Q: What you saw on the videotape, was 


(«) the device that you bent' 


K) that a magnified view of the arteries? 


p» A: No.Ido not. 


isi A: I don't know if it was or not. It was 


fq Q: What did you do with it? 


m certainly not anything, ft was not 10 X or 100 X 


(7i A: Patterson Belknap has it. 


Pl type of thing. 


m Q: How many devices did you bend? 


M I don t know if it was 1.1 Xor.9X 


15 A: One. 


M or whatever. 


Itoi Q: Dto you apply a bending force to tne 


(iQl 0: Do you remember the name or the titic 


tit] device multiple times or just a single time' 


(i R of the videotape that you observed? 


Ma A: 1 did it a single time and looked at 


(is) A: No. I do not. 


(*3i it, put it down, perhaps a few moments later 


(13) Q: You have described that one of the 


in) picked is up and did it again and looked at it- 


(14) three struts that you observed buckled somewhat. 


(is And I probably looked at It during the 


(is) A: That's what it appeared to me. 


lie) course of the afternoon, three or four or five 


(iq The bending, the sample as I did was 


07] times. 


(i7) very difficult to examine it, you know holding it 


itq Q: You bent it three or four or five 


[tq in one hand and holding the magnifying glass with 


(isi times? 


(isi the other, so it was very difficult to sec 


pq A: Yes. 


pq totally what was going on. 


pij Q: Okay. Before you saw this bending of 


pi) Q: Where did it buckle? 


eg the connector members? 


P2) A: In the connector member. 


(ZD A: No, I saw the bend of the connector 


(23j Q: Where in the connector member did it 


124] members the first time. 


P4) buckle? 


pa Q: Why did you continue to bend it? 


ps) A: I can't say precisely. 
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(i) Bendel 


pi A: To make sure that I, what I saw was 


Pl Q: And just so I understand when you say 


Pl correct. 


pi buckled, what do you mean by that 9 


(«) 0j: Did the configuration of the device 


Ml A: It seemed to bend out of the plane 


is change on subsequent bendings? 


is) that it was in, it is in that annular ring. 


n A: I don t Know u it couiu or coma 


(6) Q: would It be cur to say tnat it 


Pi not. 


Pi assume a a vntuce connguranon, is tnai wmi yuu 


ft) Qc 1 mean did it? 


pj arc trying to describe? 


m A* TWA tf? 


pj a. ll was ooirdu<tigai f wucuici yuu wwa 


(10) vi. uiu you uoscrvc iu 


[to] to can k v-iiKC or u-uitc, or wnicuuiig ukc 


(i i] a, no. I uio not ooscrvc n tiany, ou. 


[ti] tnat* Dut it was not straignu 


(i2j u. All nguL i/o you nave any way ui 


(i2) ut i guess wnat i am trying to 


(is) knowing if the amount of bending force tnat you 4 


(is) distinguish is, was k curved or was there 


(14) applied to the stent is comparable to die kind of 


(i4) actually a point with a sharp bend in it? 


(isi forces that are encountered when the stent is 


[is] A: Again, I was not looking at a high 


itq being deployed inside oi a numan panemr 


(it) enough magnification to make a determination and 


(i7) A: No. I do not specifically know that. 


[it] the other difficulty was that it was difficult to 


(m Q: Do you have any non-specific knowledge 


(it) be looking inside. 


(ioi of that' 


(is) It was easy to look at what we will 


pot A: Well, the stents axe to go through 


poj call the cross-section of the bend, but it was 


pi) tortuous paths and, and for example in the 


pi) very, very difficult to be able to look at the 


P2j videotape that I saw, I saw a tortuous path and 


[22i compression side of the bend. 


paj the amount of bending that I accomplished seemed 


P3) Q: The two struts that you said assumed a 


p4) to be a reasonable approximation of what I saw on 


p4) non-parallel configuration, did it appear to you 


psi the videotape as far as what a tortuous path 


ps) that the length of those struts had changed? 
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Ml 


Bendel 


Ml 


Bendel 




PI 


A: It did not appear that the length 


PJ 


independently and be used to act as a 




P) 


changed. 


n 


prosthesis. 




W 


Q: Did you apply any compressive force to 


w 


Q: Now, when you say operate 




(S) 


the stent when you were doing this manipulation 


R 


independently, operate independently in what 




W 


of the device? 


n 


sense? 




PI 


A: Certainly not intentionally. 


m 


A: Independently of the one next to it. 




m 


The last question - did I apply a 


m 


and the one next to it and the one next to it. 




m 


compressive force? 


n 


Q: Was there any other basis that you had 




nop 


Q: A compressive force to the stent. 


m 


for the statement that each ring section was a 




Mil 


A: When you bend something you put the 


Mil 


prosthesis? 




M3 


outer fibers in tension and the inner fibers in 


M* 


A: The - 




ill, 


compression. 


M* 


No. I think that covers TC 




Ml 


Q: Okay. In that sense there - 


("1 


Q: Did you do any kind of physical 




MS| 


a: in tnat sense, yes. 


MB 


testing to support your conclusion? 




fifl 


0; Okay. If we could refer to your 


in 


A: No. I did nor. 




M71 


declaration, which we have marked as Exhibit 1, 


(17) 


Q: Do you know If the Individual rings of 




M«l 


and if you could turn to page 9, please. 


M* 


the Multi-link have enough radial strength to 




M91 


A: All right. 


[t«l 


hold open a lumen? 




P0| 


Q: Under the heading of Claim I, you have 




MR. GELERKTER: Objection to form. 




po 


reproduced some of the language from Claim 1 of 


P11 


A: Do I know that? 




P2J 


the % 4l 7 patent, and then you have a paragraph of 




Q: Yes. 






description below that And in both the language 


P*l 


A: It is my opinion that they would have 




P<1 


of Claim 1 and in the description which follows. 


P4 


enough radial strength to hold open a lumen. 




psi 


the word prosthesis appears. 


pa 


Q: What's that opinion based on? 
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Ml 


BendeJ 


ra 


Bendel 




PI 


A: Aha. 


pi 


A: General knowledge of engineering, some 




PI 


Q: Am I correct that a prosthesis in the 


m 


familiarity with anatomy through my years of 




w 


context of the '417 patent means an implantable 


Ml 


working with iL I mentioned previously my work 




PI 


device that provides some support to a body 


pi 


with ligating clips. 




PI 


passage way? 


H 


Q: lam sorry. 




m 


A: It is an implantable device that, yes, 


PI 


A: The sum total of my experience in the 




pi 


l tnuiK tnat *- 


PI 


field. 




w 


Q : The second sentence in the body of the 


PI 


Q: Is it based on any testing of the 




ttoi 


text there reads: Each of those - 


M0| 


Muni-link in a lumen? 




M»l 


I should probably reaa tnc nrst two 




A: No. It is not 




tt2J 


sentences. 


M* 


0: Do you know if the individual rings of 




Ml 


TOU My. 1 nC Aw flUurUUK XCIK 


M* 


the Multi-Link have enough radial strength to 




M<1 


iuL5 l l nng occDOus. cavil w uiosc scvuuua o 


("i 


tack up a flap within an artery? 




MS 


a prosthesis wnicn, wncn piacea tn a oooy 


MS 


A: No. I do not know. 




[tq 


passageway and expanded; maintains the opening of 


M* 


Q: Do you know if the individual rings of 




M» 


the body passageway. 


Mn 


the Multi-link have enough length to prevent 




Mfl 


My question is, at the time that you 


Mil 


migration? 




M«1 


signed the declaration what was your, the basis 




A: I think I said earlier that I don't 




(20J 


for your statement that each of the ring sections 


P0| 


think migration is necessarily a function of 




PU 


was a prosthesis? 


Pll 


length. 




P2J 


A: In my opinion in looking at the 


P2J 


Q: Still looking at that same paragraph 




(23J 


geometry of that stent as it was described in 


PU 


of your declaration, you make reference to the 




P«) 


the ACS literature, it was my opinion that each 


fWJ 


ACS 995 (SIO 955 patent, in line 3: do you see 




psi one of those rings could in feet operate 


PSJ 


that? 





MlivU-Script* 



(27) Page 96-Page 99 



LEE P. BENDEL 
January 22, 1998 



CORDIS CORPORATION v. 
ADVANCED CARDIOVASCULAR SYSTEMS, INC 





Page 100 


Page 102 




Bencfe/ 


in Bendef 


pj 


A: Yes. 


fa A: Looking at the various documents that 


PI 


Q: Was your opinion of infringement based 


a are included as exhibits in mv declaration 


Ml 


on the stent that is illustrated and described in 


hj Q: Are you now making reference to 


|5] 


the ACS '995 patent? 


p) Exhibits D and £ that arc referenced in this 


PI 


A: Well my opinion was based on the sum 


n paragraph of the declaration? And I believe the 


PI 


total of the information that I looked at, and 


Pi exhibits are attached to the declaration if you 


m 


that was part of it. 


n wish refer back to them. 


™i 


O: Why did ynu refer to the ACS 99'. 


n MR. GELERNTER: You don' r have a copy 


m 


the '955 patent - 


(Hi with exhibit tabs? 


no 


1 may have misspoke earlier. 


pi) MR. BAILEY: I do not, unfortunately. 




I said '995, 1 meant • 


pa MR. GELERHTER: I think the exhibit 


(f3) 


A: You said it wrong, and I heard it 


n n tabs did not xerox either or somebody took 


IN 


right so we were okay on this. 


ii4i them out when the v xeroxed 


(tsi 


Q: I appreciate that. 


rtsi Q: I mav be able to helo vou out a 


>i«l 


I think we have lost the question so ' 


tm Ihde bh, Mr.BendeL I think Exhibit D was a 




let me just rephrase here. 


tin brochure, I think you have the page open to it 




Looking at that same sentence you make 


nil right now. 


|i* 


reference to 35 USC Section 287 (a). What's 


[i9i And in reviewing your declaration and 


pq 


that' 


(201 this exhibit, does this refresh your recollection 


P'l 


A: That is where Patterson Belknap helped 


sn that this was Exhibit D? 


I22J 


me out in terms of recognizing some of the legal 


(221 A: Yes. 


TO 


terminology that must be applied. 


pi) Q: And then of course Exhibit E is the 


P*) 


ui laj you Know wnat tnat section 


124] next one in sequence, which I think has three - 


PSJ 


A: I don t know wnat bcctiou jj uot 


pst that one, that page right there that you have. 


11] 
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(t) Bcndef 


PI 


says. 

* 


pq A: This is D and this Is E? 


ra 


Q: Was it your understanding in 


pi Q: That is E.Yes. 


HI 


conducting your infringement analysis that die 


Hi A: All right. 


pi 


ACS '955 patent contained a description of the 


(S] Q: Now in your declaration you quote some 




Multi-links stem? 


(q language from both Exhibit D and Exhibit E; do 




A: Oh, yes. 


(7i you see that? 


m 


Q: Was the '955 patent one of the 


(8) A: Where are we now? 


n 


documents that you were given to review by the 


n Q: I am at the bottom of page 9 of the 


1101 


Patterson Belknap attorneys? 


[io] declaration. 


M«l 


A: Yes. 


Mi] A: Okay. 


(»2J 


Q: Moving down in your declaration to the 


[i2| Q: Is this quoted language from Exhibit D 


|131 


next claim element that you discussed, the one 


[iil ^nd Exhibit E the evidence that you relied upon 


|UJ 


that reads quote, disposing at least one 


[i4] ai inc uxuc you sigucu uc ucccuaoou io support 


119 


connector member between adjacent orosthesis to 


[is] your opinion tnat tne Asjb Mun>Luuc naa tnc 


(161 


flexibly connect adjacent prosthesis to each 


riff claimed connector member? 


[17) 


other; do you see that? 


(i7] A: Yes. 


tie] 


A: Yes. 


(i«i Q: Now, I am going to read what you have 


M51 


Q: At the time that you executed this 


P9) quoted from Exhibit D, and you quoted quote. 


P0| 


declaration it was your opinion that the ACS 


po] composed of multiple rings connected to multiple 


P1J 


Multi-link had such a connector member, correct? 


pi) links, a unique design that offers an 


P21 


A: Yes. At least one. 


pal exceptionally powerful combination of flexibility 


P3J 


0: At the time that you signed the 


pi] end quote. 




declaration what was the basis for Chat 


P*\ Do you see that' 


psi 


conclusion? 


(2U A: Yes. 
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in 



Bendel 



li) Bcndcl 
pi Q: Where in that quoted language does it 
Pi say that the links in the ACS Multi-Link flexibly 
Hi connect the rings? 
f$ A: It says that the multiple rings 
n connected to the multiple links offer an 
P) exceptional combination of something else and 
m flexibility. 

« So it is saying that that combination 
(io| per the ACS literature provides flexibility, 
in] Q: Did the combination of the rings and 
ftas the links provide the flexibility? 
pal A: That's what they say. 
(i4) Q: Going down to the language you quote 
(15] from Exhibit E, quote, 12 rings are linked by 33 
nq articulations for flexibility, end quote. 
(17) And again, wouldn't it be true that 
(iq this language says that it is the combination of 
(is) the rings and the articulations that provide the 
poi flexibility? 

pi) A: I am not so sure that it says that 
122] MR. GELERNTER: It says what it says. 
TO Objection. It speaks for itself. 

(24) Q: Okay. Do you believe that this quoted 

(25) language says that the links provide a flexible 

Pag* 105 

Ml Bcndcl 
• pj connection? 
ft A: It says that the' 33 articulations are 
Hi there for flexibility. 

is) Q: You read part of the sentence; right? 

(q A: I quoted the - 

(7) MR. GELERNTER: He answered your 
" m question. 

m Q: k says 12 rings are connected by 33 
Mo) articulations for flexibility, 
(ti) A: Aha. 

(i2) Q: If I could turn now to page 12 of your 
(«3) declaration, and I am looking at the discussion 
(M) here of Claim 9 that begins in the middle of the 
lis) page; do you see that 7 
P6) A: Yes. 

|i7) Q: There is a reference in Claim 9 to a 
(in tubular member: do you see that? 
(is) A: Saying Claim 9. The method of claim 
poi 1 ( wherein a thin-wailed, tubular member is 
pi) utilized as each prosthesis; is that what you are 

(22) referring to? 

(23) Q: Yes. A tubular member is a specific 
P4] shape or configuration of a prosthesis; is it 
I2S) not? 



m A: Yes. As defined by the inventors. 
PI MR. GELERNTER: Objection to form. 
H) Q: Would you agree with me that a tubular 
R member needs to have the shape of a tube? 
m A: I am not so sure that I understand 
m that at all. 

m Q: You don't understand my question or - 
m A: I don't understand your question, 
poi Q: Okay. Does a tubular member have to . 

(11) be shaped like a tube? 

(t2) A: WeU. in the case of the -417 patent 

iwh ;hc investors dcscribe"what a tubular rscrnber 

(t4) should look like. 

(is) Q: And you are referring to the 

(if) description that is contained in the patent 

(17) specification? 

nq A: Correct 

(tf) Q: Looking down in the paragraph that 
(20) follows the quotation of Claim 9, you say that 
pi) the. from the information I have reviewed it 

(22) appears that the ACS Multi-link stent is 

(23) manufactured by taking a thin-wallcd steel tube 

(24) and using chemical etching to form the stent 
TO pattern; do you see that* 

Pag«107 

(i) Bendel 
« A: Yes. 

Hi Q: What led you to the conclusion that 

H) chemical etching was used? 

p? A: The information that is contained in 

m their patent, the '955 patent describes a method 

Pi of manufacture. 

m O: Does the use of chemical etching in 

M your view have any effect on the properties of 

{to! the finished stem? 

(it) A: In my view it does not 

(12) You asked that, does chemical etching 

vn as used to manufacture this slots in the stent or 
(14) whatever. 

(is) Q: Perhaps my question wasn't clear, 
(id I meant chemical etching as opposed to 
(in some other methodology for forming the stent 
(if) pattern. 

lift A: Let's start over and ask - 

(20) Q: Let me, I will go back and ask the 

pi) question. 

(22) Does the use of chemical etching as 
tat opposed to some other technique for forming the 
(24) stent pattern have any effect upon the properties 
ps) of the finished stem? . 
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l,j Bendcl 


It) Bendel 


pi MR. GELERKTER: Objection to form. 


pq circurafcrentially spaced from adjacent slots. 


pi What technique, what other technique? - 


pj MR. GELERNTER: You started at line 25 


H] Q: Well, any other technique. 


H) I believe. 


ft A: You are saying any other technique. 


n A: As seen in FIG. 1 A, the slots 82 


pi If beating if with a sledge hammer. 


n are preferably uniformly acd drcumferentially 


(7) We arc talking about a technique that 


(7) spaced from adjacent slots 82, as by connecting 


jr that is suitable for that? 


<>) members 77, which connect member 77 preferably 


pj Q: We v/ill !iaat it X a technique that 


a hare a lc3g& equal to the width cf slots 82, as 


poi is &uitfcble. 


(tot seen in - 


(i i) A: Thank you counselor, thr amwer. 


t?« No, that's not realty where I want to 


(iq . Q: All right. 


(i2) be. 


d* A: I believe the question is, would that 


mi Let's go down to 44. 


M4| technique as described in "955 be comparable to 


;uj Thus, connecting members 77, which arc 


(is) other suitable techniques, and my answer is yes. 


its) disposed at the first and second ends of each 


nn I think it would be 


im dot 82 and between elongate members 75. will in 


mti n- why Hid you noint out in vow 


»i7i turn )v dtenosed intermediate the first and 


(iq declaration the fact that you believe chemical 


(ii) second ends of adjacent slots. 


etching was being used? 


(iq So, it is connecting member 77 and 


[20| A: I just said that because that is what 


elongate member 75, which are defining a complete 


pi) was provided in the information in the patent. 


(2i) slot. And further down I believe it talks about 


p2i 0: What I am trying to find out though 


(zq half slots. 


psi is, did that fact have some relevance in your 


123) Q: Where arc you referring to now? 


(24j infringement analysis? 


124) A: Down at 53. 


ps) A: No. 


ps) Q: And these two passages you referred me 


PagatOQ 




<ij Bendel 


Ii) BendeJ 


pi Q: Turn to page 1 3 of your declaration. 


pj to are what you are relying upon for the notion 


Pi And at the top of the page and in the 


p) that a slot is an elongated opening? 


K) following paragraph you have used the word slot 


M A: Well, the entire text of here and you 


Pi or the plural slots, that appears in the claims 


(5) know if I have not picked out all of the exact 


13 of the *417 patent And my question is, what 


ft portions that clearly define it, that is, because 


Pi does the word slot mean to you in the context of 


(7i 1 have taken enough time to find a portion here 


m the '417 patent claims? 


(8) that does define it and there may be others in 


pj A: An elongated opening. 


n here also. 


pq Q: Can a slot be a rectangular opening? 


(109 Q: The portions that you referred to arc 


(ii) A: Sure. 


(ii) all descriptions of the embodiment shown in 


(in Q: Where did you get the notion that a 


[iq Figure 1 A of the patent; arc they not? 


(ii) slot is an elongated opening; what's your basis? 


pj) A: Yes. 


|i4l A: From the definition of the term in the 


(i4) Q: So you have defined the word slot 




mo havrn't vou to mean the specific examnle Riven in 


no rv rViiilH vnn chntxs nv* what vou relied UDOn 


|16] Tig LUX J A UI LUC fMlCJJw 


(17) in the 41 / patent as tne ocnninonf 


(t7) MH. utLcNll 1 eft. vJOJCCUOu uj lonn. 


(in There is a separately marked copy if 


(iq A: That is an example of a slot, That 


ps) that would be more convenient to use. Exhibit 2. 


(iq is, that b not specifically the one shown in - 


(2oi A: There is, actually I think you read it 


(20) Q: Have you defined the word slot to mean 


(2i| earlier. An example of the discussion of what a 


si) the example shown in Figure 1A? 


(22i slot is, is in column 7. 


A: The example - 


(23j Q: Which line arc you referring to? 


ps) MR. GELERNTER: Objection. 


(24) A: line 25. As seen in FIG. lA,the 


p«) A: Example is, shown in 1A is included in 


ps] slots 82 are preferably uniformly and 


ps) the definition, but it is not limited to that. 



Page 108 - Page 111 (30) 



Misvl^Scrifrtft 



CORDIS CORPORATION v. 

ADVANCED CARDIOVASCULAR SYSTEMS, INC 



LEE P. BEND EL 
January 22, 1998 



Pago 112 



pi Bendel 

pi Q: Okay. So, I am not dear then. What 

pi do you rely upon for your definition of the word 

M slot' 

(5) A: I am not so sure that I that I 
n understand the question. 
(7) Q: You just pointed out to us two 
m paragraphs or two sentences from paragraph, 
oi excuse me. two sentences torn column 7 of the 
(toi patent. 

(it) But I thought, and perhaps I 
(is) misunderstood you. but I thought that those two 
(til sentences weie the basis for defining a slot to 
(M) mean an elongated opening; am I mistaken or is 
(iq that correct? 

(to A: Well, those statements define a slot, 
117) they define an elongated opening, 
nil I believe the inventors also talk 
(to) about the feet that the, and this elongated 
CO) opening is a rectangle. They talk about other 
pi) elongated openings that are not necessarily 
(22) perfectly rectangular in shape. Other shapes can 
(2D in fact be slots. 

(24) Q: Is there any limitation on the shape 
PS) other than the fact that it be elongated? 
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(1) Bendel 

pi A: No. 

Pi Q: Is there any limitation on the minimum 

K) width of the opening? 

pi A: The minimum - let's see - 

(6) It shall be as wide as the connecting 

(7) member 77. 

m Q: That is in the particular example 
m shown in Figure 1A? 
no) A: Yes. 

mi Q: But in the context of the claimed 
|i2) invention, does a slot have to have a certain 
(is) minimum width? 
(i4) A: No. 

(isj Q: At the back of your declaration 

|iq included in the exhibits is a page of drawings 

(it) with the heading. I will show you the page so 

nil that you will sec what I am talking about, it is 

(i9) this one. 

pq A: All right. 

pi) Q: Entitled infringement of the '417 
patent by the ACS Multi-Link stent 

(23) That is one of the exhibits to your 

(24) declaration: do you see that page. 
(2S| A: Yes. I do. 



m Bendel 

n Q: Who prepared the drawings that we see 

(3) on this page? 

H) A: The actual drawing was prepared by 
pj Patterson Belknap. I did some sketching to 
n indicate some aspects of what it should look like 
in and they did the actual drawing, 
m Q: And the sketching that you did are 
n these lead lines that we see on the page? 
(to) A: No. No. Some initial sketching to 

(11) show how to lay it out 

(12) Q: I see. Did you compare the drawing 

(is) that Patterson Belknapdid with the actual ACS 
(ui Multi-Link stent to confirm die accuracy of the 
(is) drawing? 

nil A: I compared the. these drawings with 
(in the literature that is provided as exhibits in 
(it) here to see if it was a reasonable facsimile of 
(it) it; yes. 

pot Q: Would that include the ACS 955 
pi) patent? 

MR. GELERNTER: Actually, just so 
pa] record is clear, it is my understanding that 

(24) these drawings, the graphic description of 

(25) the stent comes from ACS* own literature. 
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(i) Bendel 

P3 MR. BAILEY: I am just going with what 

n the witness is telling me. 

(4) A: Figure 5 in the 955 patent for example 

(5) is fairty similar to the figure at the lower 

m portion of that page that we have referred to 
(7) that is entitled infringement of the '417 
n patent - 

m Q: Have you ever - 
(io) A: By the ACS Multi-link stent, 
(i i) Q: Have you ever seen the ACS Multi-Link 
(i2) stem in its expanded condition? 
(i3j A: No. I have not. 

(14) Q: So, you have no way of knowing if the 
(is) drawing at the bottom of this page of drawings 
(if) that we arc referring to is accurate or not; do 
ii?) you? 

(it) MR. GELERNTER: Objection to form. 

(if) A: These copies here are horrible. I 

(20) thought one of them, one of the photographs 

pi) provided by ACS did show at least schematically 

(22) what the expanded extent might look like. 

Q: Is that attached to your declaration 
(24) anyplace? 

(23 A: The ACS literature that I relied 
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01 


r* i-i 

acnoct 


Ml 


Bendei 


PI 


upon is an attacnea, out wnai 1 am saying is 


PI 


I would like to ask you to take this 


p) 


that I nn'f trlt fmtn the *e Rhotosnntu these 


P) 


yellow marker, and if somewhere in the middle of 


U1 


nhntnoranh < are sn unclear that I can't sav 


w 


the stent could you highlight in and color in 


Pi 


that taf^ in ctf^t/*h«no rhi< rhar 1 xvrmld hav^ 


p) 


what you believe to be one slot in the ACS 


ta 

r*i 


«necifira1lv Innlred 2t th^t Hrawint? anH said nlav 




MUltrLUUC. 


PI 


this Is what it is going to look like when it is 


IT) 


Am A |l rtohff 
A. AU nguL. 


TO 


expanded. 


w 


\wcncss comprying witn request^. 


19} 


O. Okav In vol; !arj;inr, I believe 


PJ 


« Q: If i could jusi butrow that for a 


ftOI 


vou referred to reterenre number E which a t> Dears 




moment and see wnat you have done. 


nil 


nn r**^ ror» Hnarpi KHif the inHieaHon nf 




Now, 1 notxed that in the cototation 


f'2) 


W Lltlt yuU lUUUU 5ICJU LU UIC Aw WUitri JtMi , 19 


I12J 


that vou have applied to the drawings, you have 


(1* 


tnat correct/ 


vn 


colored up to a physical boundary on three sides 


|M| 


A: Ana. 




of tht space but you have arbitrarily stopped 


I 1 si 


UR GELFRNTFP* MVll .. 
mn. ucuenn i cn> wcu ** 


OS) 


coloring it the fourth side of this space. 


M«q 


A: No. No, wait, that is a quick 


MO 
I'l 


MR GELERNTPR- Objection to the 




answer. 


P7] 


arbitrarily. 


in 


Q: Please check. 




Why don't you leave out the adjective 


in 


A: What page of the declaration do you 




and ask the same question. 




have me in? 


POJ 


Q: On the for side of the space you 


pi) 


Q: I think one place where we can find 


pi) 


stopped drawing at a location where there was no 


P2J 


it, would be if you look at the next page of the 


P2) 


physical boundary; is that correct? . 


P3) 


declaration that contains a flame chart. I am 


(23] 


A: That is correct. 


P*) 


sorry. We arc in different places in the 


P*l 


Q: And the same opening that you have 


P9 


declaration. 


PS] 


colored in also continues, doesn't it, laterally 
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MJ 


Bendel 


P) 


n i-t 

Detract 


PI 


' MR. GELERNTER: Yes. • 


P) 


of the region that you have colored in? 


PI 


Q: If you find the page of figures that 


n ) 


#%. i uun i enow wnai you mean oy 


M 


we have been discussing, and now turn the page is 


W 


mn. vxcucnn i en. \jojccuon to tnc same 


P) 


there a claim chart? 


P) 


opening? 


(6) 


A: Forward or backward? 




A: I don't know what you mean by 


17) 


Q: Yours must be organized a little bit 


P) 


111 ■ mm 

latcrauy. 


[B] 


differently than mine. 


P) 


Q: In other words, at the location where 


fen 
l*J 


MR GELERNTER- Would vntt direct m to 


w 


you stopped drawing at which there is no physical 


jioj 


uic pcniuumatc page wdicq ujc — 


[101 


boundary which is this point right here; correct? 


I '1 


UR RAiLFY* Anrvaty^ntht vniitt anH min^ 
mn. DnIU 1 • /\UJJ«U C11U Jf ]TvUI9 4UU UiUJC 


!ii) 


It is very smaU, so I apologize. 


1121 


are in different order so let me — 


(12J 


A: Okay. 


pj) 


All riohr 


(13) 


Q; That point right there. Okay. 


(1*) 


u. rage /, wmcn is tnc page tnat 




A: Okay. 


PS) 


precedes the page of drawings that we have just 


|iq 


Q: The opening in the stent actually ' 


(i«) 


discussed. If you could look at. that and see if 


pq 


continues laterally for perhaps, perhaps 


(17) 


that refreshes your recollection that reference £ 


117) 


drcumfercntially would be a more accurate term. 




is a reference to what you believe to be the 


HU 


from the area that you have colored in; does it 


P8) 


slots in the ACS Multi-link. 


|tq 


not' 


P0) 


A: Yes. 


P03 


MR. GELERNTER: Objection. 


PI) 


Q: It is? 


Pi] 


A: The opening? 


P21 


A: Yes. 


pai 


Q: The opening in the stent actually 


(23) 


0: It is unclear to me from these lead 


PJ) 


extends drcumfercntially from the region that 


P<1 


lines that you have drawn in the figure, exactly 


P4J 


you have colored in? 




where you believe the slots to be. 


P$) 


A: There is lots and lots of open area in 
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m Sonde/ 




It) Bendet 


pi the stem. You asked me to draw what I thought 




m that If you color in a portion of a space and you 


m was a slot in here, and that's what I did. 




Pi stop coloring short of the physical boundaries of 


a Q: Okay. Isn't it true that by stopping 




Hi that space, you can make the region you choose to 


is] your coloration at a point where there is no 




(9 color any size or shape you warn it to be; can't 


m physical boundary, you arc able to make the 




m you? 


Pi region you color any sire or shape that you 




PI MR. GELERNTER: Could I have that read 


m choose to make tq isn't that true? 




* back. 


pj MR. GELERNTER: Objection to form. 




n (Record read.) 


pq Q: Do you understand the question? 




(io) MR. GELERNTER: Objection to form. 


(it) A: I drew this. I drew within the fines. 




(in THE WITNESS: I am going to answer - 


pi) Q: But you agree with me - 




nzj MR GELERNTER: It is argumentative. 


l«ai MR. GELERrfTtR: Let mm answer tne 




(i3i A: lam going to answer it the same way 


(t4] question. 




iu\ that I said the gtass.Thcgtais holds 10 ounces 


115) Q; I am sorry. I did not mean to 




liq of water, if 1 pour a gallon of water ia there, 


((•] interrupt your answer. Go ahead. 




m it is still only going to hold 10 ounces of 


(it] A: And i stoppco at a point wmcn is ai 




(17) water, the rest will spill on the floor. 


tut the bottom, if you will, of that row of slots. 




[m MR. GELERNTER: Some time in the next 


tig) Q: But you have agreed with me that at 




(it) ten " >n "»^. could we take a short break? 


pq that bottom point there is no physical boundary 




pq MR BAILEY: Yes. 


pi] there? 




pi) Q: If I could pursue your glass of water 


(22| A: In that there is no, I agree that 




pa analogy for a moment. 


(231 there is no piece of metal there. 




pa> If you choose to fill up the glass all 


r*q Q: And there is do other land of a 




P4 the way to the top. you will have what a column 


(zsi physical boundary there; is there? 




psj of water say six or seven inches taU? 
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pi a&no&t 




01 BcnM 


(3 MR. GELERNTtR: Objection to form. 




pj A: Yes. 


ni A: If I draw a line across there, n I 




PI Q: Okay. But if you chooses to fill the 


Hi make a plane across mere, men i oo nave a 




W glass only halfway now you will have a column of 


(sj boundary. 




is) water say three inches tall; right' 


fq Q: I meant a physical boundary in the 




m A: Yes. 


Pi device as it is actually made and sold by ACS. 




Pi Q: If you choose to fill the glass only a 


Pi Aj Well, no, I tninic mere ts a pnystcai 




n little bit, you can have a column of water that 


Pi boundary there. 




Pi is a millimeter tail' 


(ioi Q: At that point? 




(ioj A: Right 


in) MR. GELERNTER: Objection to form. 




(ii) Q: And that is what I was trying to get 


(i2I A: Not a physical - 




(is) you to agree with me, that the size and shape of 


H3] Go ahead. You were starting to give 




Ii* the space you color in can be chosen arbitrarily 


Ii4) an answer. 




(i< if you choose not to stop at a physical boundary? 


(is) A: When I fill this glass up there is no 




(is) MR GELERNTER: You know where we 


o«i physical boundary right now across the glass but 




(in started with all this, you asked him to 


(17] when it is full up, it is Aril. 




(in color in a slot. 


nq And I know when the glass ends. So I 




(ia And now you are asking him if he 


(is) know where the slot ends. 




cm colored in less than he colored in could he 


pa) Q: But, you would agree that there is no 




Pd have done that 


pi) physical boundary at that location? 




pi) Is that what you are asking? 


pq A: Just like there is no physical 




pq Because frankly, you started all this, 


pa) boundary in the sense that there is no piece of 




pa] by asking him to color in the slot. Now you 


pq glass on top of my glass here .Yes. 




p«) are asking him if he had done something 


psi Q: Wouldn't you agree with me, however; 




ps) else, would that be different? 
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(i) Bendel 
pi I don't know what your question is any 
pi more, to tell you the truth. 
H) Q: Let me try it a different way. 
pi If you chose to color in the opening 
lei in the ACS Multi-Link and you colored all the way 
[7i to the physical boundaries of that opening, it 
m would be different than the region you have 
a colored in; correct 
pq A: You asked me to color in a slot. 
pij Okay. 
021 Q: Okay. 

(is) ' A: If you had asked me to color in this 

[h\ water glass. I would have colored it in up to 

[i5i here. I wouldn't have stopped halfway, I 

[iq wouldn't have stopped one millimeter, I would 

it?) have colored h in to what is the top. 

(iq What constitutes the top is this plane 

(i0i across here. That is what I did here to the best 

poi of my ability with a very broad brushed, broad 

pil tipped marking pin. 

(22) Q: I will allow you that leeway. 

pa] A: Thank you. 

p<i MR. BAILEY: All right. If we could 

psj move on to page 1 5 of your declaration. 

Pag* 125 

(ij Bendel 
[2j In the section where you arc 
P) discussing claim seventeen, do you see 
W that? 

(si MR. GELERNTER: Could I just catch up 

n to you his please? 

m A: In 15 1 see reference to 20. 

m Q: Page 15. 

PI A: It is paragraph. 
(ioj MR. GELERNTER: Paragraph. I am 
in) sorry. I looked at the paragraph. 
(i2) Q: Claim 17. 

(is) A: All these numbers are starting to blur 
(u) for me now. 

[151 Q: Are you with me now? 
(iq A: Yes. 

\\t\ Q: Looking at the second element of claim 
lit) 17 that you describe on that page, where you sec 
no) the use of the word grafts; are you me? 
poj A: Yes. 

pi) Q: In the context of the '417 patent 

P2l claims is a graft synonymous with a prosthesis? 

p3) A: Synonymous? 

p*j Q: Yes. 

psi A: No. 
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(D Bendel 

pi Q: What's the difference in the context 

n of these claims? 

H A Well intraluminal graphs can be 
n prosthesis; so can other things, 
iq Q: Do you view the word graft to be a 
m narrower term than the word prosthesis? 
m A The inventors described or defined an 
n unnluiuinal graft, su»d tiicy did define it more 
(iq narrowly than a prosthesis, 
in] Q: Turn new to page 18 ofthe 
(12) declaration. 

(iq MR. BAILEY: Actually, counsel asked 

(i4) for a break and we are at a convenient break 

(is) point, now so why don't we do that. 

(iq THE VI GEOGRAPHER: The time 2.25 p ml 

(in and we are going off the record. 

(1D (Recess). 

(is) THE VIOEOGRAPHER: The time is 2:39 
pot p.m. and we are back on the record, 
pil BY MR. BAILEY: 

p2j Q: Mr. Bendel, could you turn to page 18 
pq of your declaration. 
P4] A Ail right. 

ps) Q: And I would like to direct your 

Page 127 

til Bendel 

Pi aacntion to the discussion of claim 25, which 

PI appears there. 

w A Aha. 

(5) Q: And the third element of claim 25 that 

(6) you discussed, the claim language is and I quote, 
P) the wall surface having a substantially uniform 
Pi thickness. End quote. Do you see that? 

P) A: Yes. 

(ioj Q: Would you agree with me that a surface 

(til is a two dimensional area? 

(12) A I think in the ordinary sense yes. 

lis) But in the way in which it was defined in the 

114) specification of the '417 patent, I think they 

tis) were referring to that wall surface as actually 

(iq that angular ring. 

(i7) Q: Could you show me where in the '417 
pq patent specification you believe that definition 
(iq appears? 

pq A I apologize for taking so long, 
pi) I am missing it. 
P2) Here it is. 

pq Our wall surface 74 deposed between 
P4] the first and second ends, 6, 58. 
pq Q: Column six, line 58. 
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(11 


Bendel 




(2) A. ICS. 




PI 


A: I want to see the term graft in the 




P) win. ucLcnn i en. iuc yuur outc aupu 






claim, so that I can answer and give you an 




m ffwi^w rK^ nmAU * hino If von unfit tt\ \€ 
\*\ iCVICW LHC WUUlW (^ U jlltl Weill UJ. XI 




w 


answer that I am comfortable with. 




ra vnn are a ckrd to find tfiiff fake vonr tinv 

P| YUU Alt. NftbU Wf UUU 3*. Ill If Uftt JUUI UIIKI 






So, we are saying that 17 has the term 




jo] «tuu i tr<*u uiv repun* 




n 


graft in it? 




m A* rtSfl refer* trv t wall ciirfa itul 




m 


■ in r--| m i >«\j^ft«»»» . ^« _ . i_ _« _«_ - 

MR. GbUbRNTbR: That s right. 




cu then on ft line 6 it avs hut also because the 




n 


a: Yes. Ana 22. 25? 




rsi thickness of the wall surface 74. 




w 


ICS. 44. A?. 




m Q: Mr BcndcJ. your infringement opinion 




rtn 






it it retTarriina the : 4l7 rtatent on vert a nitrnher of 




nn 


eU 25. 




fin claims it covr«t claims 1 through ^911 






mh. utcLcHli 1 ER: 25 I tninx does not 




(13) uinjugn i j, i / — 




im 


Q: Correct. 




(Hj Let me get my list right 






MR. GELERNTER: 17. 




(is) 22, 25 and 29. does it not? You may 




(15) 


Q: 17, 22 and 25. 




(it) want to refer to page 2 of your declaration to 






Aj I guess I think it means the same 




(17) confirm that. 






thing, 




(til A: Yes. 




in 


Q: Every time that the word prosthesis 




m Q: Now - 




tm 


appears in the group of claims that you have 




(zoi MR. GELERNTER: Do you remember what 




?zoi 


analyzed, does it have the same meaning in each 




pi) he said? 




Pi) 


claim? And perhaps to assist yo u claim 1,2,' 




t22) A: If you said 1 to 3.9.11 to 13. 17. 




P2J 


3. 9. and 29. 




pi) 22. 25. and 29 the answer is, yes. 




P3) 


A: Yes. 1 think it does. 




(24) Q: To xhe extent that the term graft 




P*l 


Q: Okay. 




(25) appears in any of those claims, does it have the 




I2SJ 


MR. BAILEY: I believe that is all of 
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fii 


0OIIUVI 




PI same meaning in each of the claims? 




PI 


inc qucsuons tnat i nave tor mt. dcdgci at 




PI A: I would like to review each one of 




P) 


this time. 




H) those claims and make sure - 




Ul 


Refinre T turn it over thontrh T would 




($) Q: Certainly. 






ukc to jusi suuc xor tnc rccora, xouowing 




n MR. GELERNTER: It may speed things up 






up on yuur tuocuu rcgauuing uc ainouui oi 




Pi if you told him which of the claims has the 




PI 


ciapscu umc ror ocposiuons tnat nau occn 




an *x/ord tm ft in it 




m 


used. 




m THE WITNESS: Riant now that is what I 

|VJ V V VfW , ■ • . . V Www . ft\A^ftAL U\J wT %MMm)% ftv ~ ftft*IV A 




w 


It does appear that there is 




fiA im dot no nAw the enn 




(101 


some difference of opinion between the two 




mi MR GtrLPHNTPR* Not rvrrvnnr iite« that 
l> «j rnn. ulu.mIi i cn. nv/i vtu juuc uxa uhi 




li ») 


sides about the amount of elapsed time, and 




02] term. 




(12J 


you did offer to provide us with your list. 




l'*J M. 1 UUU I XC UUl ItlUJ Ul « 9UU1 




(13] 


and if you could tax that over today or 




mi of one I don't c#»*» it in mm ind I drtn't o*^ it 
l><) ui uuc, a uun i xc xl 111 iwu, auu i uuu i sec 11 




t1*l 


tomorrow, we will compare it. 




it a in f ti 




(151 


MR. GELERNTER: The back-up that I had 




1**1 Sm • r vXUftips 






was not consistent with what I thought when 




117) MR. GELERNTER: The first time I see 




1171 


1 snoke earlier 

ft 9^^tm^%r ^ ftl lift. 1. 




im it is 17. 






And in fact you have mote time than I 




no) Q: I don't want to interrupt you, but I 




not 


thought. The number that I have, and again 




(20) want to make sure my question is clear. I am not 




Pd 


I would have to double check it to know that 




(2i) asking you to agree that the graft appears in 




pil 


it is accurate, b 26.1 before theKula 




P3) every claim, because it doesn't? 




PZJ 


deposition yesterday, which was 153 




(23) My question is, each time that the 




(23) 


minutes. So before the Kuia deposition you 




P4) word does appear in those claims, does it have 




P4) 


had 26.1 hours remaining. 




(25) the same meaning? 




PS) 


MR BAILEY: If you could rax us your 
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(23) 
P4] 
PS) 



list by. upon deposition by deposition 
break, then we could resolve the matter 

MR. GELERNTER: Thank you. 
I have no questions. 

THE VIOEOGRAPHER: The time is 2:51 
p.m., January 22, 1 998. and this completes 
the videotaped deposition of Mr. Lee P 
Sendee and this completes ape number 2. 

(Time noted: 2:52 p.m.) 



LEE BENDEL 

Subscribed and sworn to before me 
this day of 1998. 
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FIL • 

UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE (J CI g 4 33 f}J 

OISTRX- OF :-.:>A«r 
CASE NO. 97-550 

DECLARATION OF LEE P. 
BENDEL 



DECLARATION OF LEE P. BENOEL 
LEE P. BENDEL, being duly sworn, deposes and says: 

1 . I am a metallurgist by training and experience. I hold a B.S. and a 
M.S. in Metallurgical Engineering from Lehigh University. I have spent the past 25 years 
in the field of metallurgy, principally involving research, testing and development of 
medical instruments and devices. I submit this declaration in support of plaintiffs motion 
for a preliminary injunction because, m my opinion, the defendants' Multi-Link- stent 
infringes two patents licensed to plaintiff. 

A. Credentials 

2. Following my graduation. I worked in various metallurgical capacities 
at Carpenter Technology Corporation. From 1 969 until 1 994, 1 worked as a metallurgical 
engineer for Ethicon Corporation. Beginning in 1987, I worked on various balloon 

3 DEPENDANT'S I U9tti) 

! EXHIBIT 



CORDIS CORPORATION. 

Plaintiff, 

v. 

ADVANCED CARDIOVASCULAR SYSTEMS, 
INC. and GUIDANT CORPORATION, 

Defendants. 



excarcacle stent projects, including projects relating to the Palmaz stent and :he Patrr.az- 
Sc~atz stent. Those projects included a review of the fatigue properties of 31 6L stainless 
sreei re development of a test to evaluate the fatigue life of stents, and trie devetcprr.er.t 
o' an inspection method using a scanning electron microscope to evaluate stent expansion 
and fatigue life. 

3. Currently. ! am the Vice President of -Material Technology Associates 
Inc.. an engineering consulting firm. In this position I continue to work on stem-related 
projects, including an analysis of a variety of stent manufacturing processes including 
tubing supply, a laser slot cutting process, and an electropolishing process. I have also 
worked on a method to evaluate fatigue erosion in vitro, inspected expanded and fatigue 
tested stent designs, evaluated alternate stent materials and manufacturing processes, 
and evaluated stents manufactured by various companies. 

4. I copy of my curriculum vitae is attached as Exhibit A. 

B. Infringement Analysis 

5. I understand that, for the purposes of plaintiffs motion for a 
preliminary injunction, Cordis Corporation ("Cordis"), is asserting that Advanced 
Cardiovascular Systems, Inc. and Guidant Corporation (collectively "ACS") infringe claims 
23 and 34 of United States Patent No. 4.739.762 ("the 762 patent"; Exhibit 8) and infringe 
claims 1-3. 9. 11-13. 17, 22. 25, and 29 of United States Patent No. 5.102.417 ("the '417 
patent". Exhibit C) by making, using, selling, and/or offering for sale the Multi-Link stent. 
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6. I have reviewed both the 762 patent and the *417 patent and rhe.T 
related fiie histories. I have also examined the ACS Multi-Link stent and brochures 
describing the Multi-Link stent (Exhibits D. E and F), the users' guide which accompanies 
the Multi-Link stent (Exhibit G). ACS patents, such as United States Patent No. 5.421.955 
("the '355 patent"; Exhibit H). which is marked on the Multi-Link stent users' guide 
according to 35 U.S.C. § 287(a), 2 Guidant web psge emitted "Stent implantation 
Procedure" (Exhibit I), and Guidant's October 2, 1997, press release (Exhibit J). I have 
also talked to Dr. Nigel Butler, an English cardiologist who has actual clinical experience 
in using the ACS Multi-Link stent. 

7. It is my opinion that ACS Multi-Link stent has all of the elements of 
claims 23 and 34 of the 762 patent and claims 25 and 29 of the '41 7 patent. 

8. It is also my opinion that a combination of ACS manufacturing the 
Multi-Link stent and a doctor using the stent as suggested in the ACS users' guide which 
accompanies the Multi-Link stent practices all of the elements of claims 1-3, 9, 1 1-13. 17. 
and 22 of the '417 patent The ACS Multi-Link literature makes it clear that the purpose 
of the stent is for a physician to implant the stent into a body passageway to expand the 
opening of that body passageway with the stent The following is a summary of my 
infringement analysis 
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THE ACS MULTI-LINK STENT INFRINGES CLAIMS 23 AND 34 OF THE 762 

PATENT 

9. I understand that Cordis is not asserting either claim 13 or claim 24 
of the 752 patent ;n rts Motion for a Preliminary Injunction. However, because claims 23 
and 34 depend from claims 13 and 24. respectively, I have analyzed claims 13 and 24 to 
determine if the ACS Multi-Link stent contains all of the elements of those claims. 

10. As shown »n Exhibit K and as described below, the ACS Multi-Lnk 
stent contains all cf the elements of claim 13 of the 762 patent. 

Claim 13 An expandable intraluminal vascular graft, comprising 

The ACS Multi-Link stent is an "intraluminal vascular graft" as defined in the 
762 patent. As explained in the users* guide, the ACS Multi-Link stent can be expanded 
by a balloon. (Exh. G). 

a thin-walled tubular member having first and second ends 

The ACS Multi-Link stent s a thin-walled tubular member that has two ends. 
From the information at my disposal, it appears that the ACS Multi-Link stent is 
manufactured by taking a thin-wailed steel tube and using chemical etching to form the 
stent pattern. As indicated in an ACS Muti-L-nk product brochure, "[tjhe ACS MULTI-LINK 
stent is cut from a single stainless ste* cymcer * (Exh. 0). A different brochure describes 
the stent as being "thin" and hav«rg a -eov-ced stent profile." (Exh. E). Guidant's web 
page describes the stent as a "tanxeo stamiess steel tube." (Exh. I). Guidant's press 
release describes the stent as being rrade from a single stainless steel tube." (Exh. J). 
The final strut thickness of the stent is approximately 0.002 inches. (Exh. E). 
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and a wall surface disposed between the first and second ends. 

The ACS Multi-Link stent has a wall surface located between its two er.cs 
the wall surface having a substantially uniform thickness 

The wall surface of the ACS Multi-Link stent has a substantially uniform 

thickness. 

and a plurality of slots formed therein. _ 

The 762 patent defines a slot as being any opening whose length is 
substantially greater than its width. 762 patent, col. 7, lines 1 7-20. Two examples of slots 
"82" are given in the 762 patent, complete slots which are closed, and half-slots which 
have an open end See, 762 patent col. 7, lines 7-13. Thus, the generic term "slot", 
as used in the 762 patent covers both complete slots and half-slots. The wall surface of 
the ACS Multi-Link stent includes a plurality of slots. The slots are the generally U-shaped 
segments of the stent whose lengths are substantially greater than their widths. See Exh. 
K. 

the slots being disposed substantially parallel to the longitudinal axis of the tubular 
member; 

As the drawing in Exh. K illustrates, the slots of the ACS Multi-Link stent are 
substantially parallel to the longitudinal axis of the stent 

and the tubularmember having a first diameter which permits intraluminal delivery 
of the tubular member into a body passageway having a lumen; 

Prior to expansion, the ACS Multi-Link stent is sized to a first diameter to 

allow it to be delivered into and through an access artery and. ultimately, to the coronary 

arteries. (Exhs. G. I). As indicated in an ACS case report, doctors are able to place an 



5 



unexpanded Multi-L:nk stent, j_e. ; a stent having a first diameter, through an access anery 

and deliver the stent to the Site of a lesion m a coronary artery. (Exh. F). 

the tubular member having a second, expanded and deformed diameter, 

The ACS Multi-Link stent has a second diameter after it is expanded and 

plastically deformed. The second diameter is shown in the ACS Multi-Link stent users' 

guide. (Exh. G). _ 

upon the application from the interior of the tubular member of a radially, outwardly 
extending force, which second diameter is variable and dependent upon the 
amount of force applied to the tubular member. 

The ACS Multi-Link stent comes premounted on a balloon catheter. (Exhs. 

F. G). A "membrane" is located between the balloon and the stent The membrane is said 

to cause a uniform radial and outward force to be applied to the interior of the stent. The 

function of the elastic membrane is said to "distributeQ the balloon force evenly - ensuring 

complete concentric expansion of balloon and stent*' (Exh. 0). Another brochure 

describes the 'tpjroprietary balloon system [as] ensuring] full cylindrical expansion." (Exh. 

E). 

The expansion of the balloon causes the stent to expand to its second 
diameter. By varying the amount of pressure applied to the stent through the delivery 
ballcon. a physician can control the expansion of the ACS Multi-Link stent. The physician 
can shape the stent so that it matches the configuration of the coronary artery at the 
desired location within that artery. As indicated in the users' guide, the amount of 
expansion is variable and dependent on the pressure exerted by the deployment balloon 
on the stent. (Exh. G). 
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whereby the tubular member may be expanded and deformed to expand the lumen 
of the body passageway. 

When the Multi-Link stent is expanded and deformed, it expands the lumen 

cf :r>e ccdy passageway, i.e., the purpose of stenting. For example, as indicated in the 

ra?p "pporr. **e M*e cf the Multi-Link stent expanded th© lumen of a coronary artery from 

a residual stenosis of 71% to 2 27% stenosis post-sten! deployment. Six montn later, the 

residual stenosis remained 3t 28%. [Ext.. F). That describes the purpose of stenting. 

11. The ACS Multi-Link stent also contains ail of the additional elements 
of claim 23 of the 762 patent. 

Claim 23 The expandable intraluminal vascular graft of claim 13, 

See claim 13, paragraph 10 above. 

wherein the outside of the wall surface of the tubular member is a smooth surface, 
when the tubular member has the first diameter. 

From the information at my disposal, it appears that prior to expansion the 

outside of the ACS Multi-Link stent has a smooth surface. 

12. The ACS Multi-Link stent contains all of the elements of claim 24 of 
the 762 patent 

Claim 24 An expandable prosthesis for a body passageway, comprising: 

a thin-walled tubular member having first and second ends and a wall surface 
disposed between the first and second ends, the wall surface having a 
substantially uniform thickness and a plurality of slots formed therein, the 
slots being disposed substantially parallel to the longitudinal axis of the 
tubular member; 
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the tubular member having a first diameter which permits intraluminal delivery of the 
tubular member into a body passageway having a lumen; an 



the tubular member having a second, expanded and deformed diameter, upon the 
application from the interior of the tubular member of radially, outwardly 
extending force, which second diameter is variable and dependent upon the 
amount of force applied to the tubular member, whereby the tubular member 
may be expanded and deformed to expand the lumen cf the body 
passageway. 

The difference between claims 13 and 23 and claims 24 and 34 is that »n the 
latter tho device is described as an "expandable prothesis" as opposed to an "expandable 
intraluminal vascular graft." An expandable prothesis includes, but is not limited to. an 
"expandable intraluminal vascular graft" Since the ACS Multi-link stent is an "expandable 
intraluminal vascular graft," it is also an expandable prosthesis for use in a body 
passageway, gee claim 13, paragraph 10 above. 



Claim 34 The expandable prosthesis of claim 24, wherein the outside of the wall - 
surface, of the tubular member is a smooth surface, when the tubular member 
has the first diameter. 

See claim 23, paragraph 1 1 above. 
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THE ACS MULTI-LINK STENT INFRINGES CLAIMS 1-3, 9, 11-13, 17, AND 22 OF 

THE '417 PATENT 

1 3. The ACS Multi-Lnk stent contains all of tne elements of claim 1 of the 

'417 patent. 

Claim 1 A method for implanting a plurality of prostheses within a body 
passageway comprising tiie steps of: 

Tne ACS Multi-Link stent has 12 ring sections. Each cf those sections is a 

prosthesis which, when placed m a body passageway and expanded, maintains the 

opening of the body passageway For example, the ACS '955 patent (Col. 4, lines 48-49), 

which is marked On the Multi-Link stent users' guide according to 35 U.S.C. § 267(a). 

indicate that each ring section can expand to a different diameter. (Exh. H). Additionally. 

ACS describes the Multi-Link stent as being "composed of multiple rings connected to 

multiple links." (Exh. D). 

disposing at least one connector member between adjacent prostheses to flexibly 
connect adjacent prostheses to each other; 

ACS manufacturers :re stent so that the adjacent ring prostheses are 

connected to each other by connectors Those connectors are integrally formed with the 

nng prostheses. The connectors aisocseo between the Multi-Link rings provide the stent 

with flexibility. That point is hign ^rteo n afferent ACS brochures. For example, one 

ACS Multi-Link stent brochure cesc ces re structure of the stent as "composed of 

multiple rings connected to multiple r«s - a unique design that offers an exceptionally 

powerful combination of . . . flexibility ' tExn 0). Another ACS brochure states that the 

"12 rings [are] linked by 33 articulations for flexibility." (Exh. E). 
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disposing the plurality of connected prostheses upon a catheter; 

The ACS Multi-Link stent is disposed on a catheter by ACS. (Ben. G). As 

indicated by an ACS brochure, the stent is "factory-crimped" on the balloon. {Exh. E). 

inserting the prostheses and catheter within the body passageway by 
catheterization of said bedy passageway; 

This step is performed when a physician inserts the Multi-Link stent in a 

patient via catheterization. (Exhs. P, G, I). 

and providing controllable expansion of at least one of the prostheses at a desired 
location within the body passageway 

The physician can control the degree and speed of expansion of the ACS 

Multi-Link stent by varying the amount of pressure applied to the stent through the delivery 

balloon. The expansion of the delivery balloon will expand at least one of the prostheses 

once the stent has been delivered to a desired location in the body passageway. As 

indicated in the users' guide, the amount of expansion is variable and dependent on the 

pressure exerted by the deployment batfoon on the stent (Exh, G). 

by expanding a portion of the catheter associated with the prostheses to force at 
least one of the prostheses radially outwardly Into contact with the body 
passageway, 

By expanding the balloon portion of the ACS MultMjnk stent, the stent is 
expanded radially outwardly into contact with the coronary artery during implantation. 
(Exh. I). A "membrane" is located between the stent and the delivery balloon. The 
membrane is said to ensure "complete concentric expansion,- "full cylindrical expansion." 
and "radial concentric deployment/ 1 (Exhs. 0. E). that is, expansion in which the radius of 
the stent is increasing. 
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by deforming a portion of the at least one prosthesis with a force in excess of the 
elastic limit of the portion of the at least one prosthesis 

When the use of the ACS Multi-Link stent is expanded by the balloon the 
stent ;s plastically and permanently deformed in order for the stent to conform to the 
interior of the artery (Exh. I). The stent retains Its zxpandcil shape and diameter oticause 
it is deformed by a force in excess of the elastic limit of the stent 
to implant the prostheses within the body passageway. 

When the stent is expanded within the body passageway, it becomes 
implanted. (Exhs F, G, I). 

14. The ACS Multi-Link stent also contains all of the elements of claim 2 
of the '417 patent 

Claim 2 The method of claim 1, further including the steps of: collapsing the 
portion of the catheter associated with the prostheses, and removing the 
catheter from the body passageway. 

The balloon catheter is collapsed and withdrawn once a physician has 

expanded and implanted the ACS Multi-Link stent (Exhs. G, I). 

1 5. The ACS Multi-Link stent contains all of the elements of claim 3 of the 

'417 patent 
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Claim 3 The method of claim 1, including the steps of: utilizing a catheter 
having an expandable, inflatable portion associated therewith; and the 
expansion and deformation of tne prostheses and the portion of the catheter 
is accomplished by inflating the expandable, inflatable portion of the catheter. 

The ACS Multi-Link stent comes placed on an expandable, inflatable balloon 

portion nf a c?.theter. (Exh. IJ. When a physician inflates tne oailoon, the Dalloon portion 

o* me catheter expands ancS exerts a radially, outwaraly force on thesterit. (Exh. I). That 

force causes the stent to expand and deform. (Exhs. F 6). 

1 6. The ACS Multi-Link stent contains all of the elements of claim 9 of the 

'417 patent. 

Claim 9 The method of claim 1, wherein a thin-walled, tubular member is utilized 
as each prosthesis, 

Each ring of the ACS Multi-Link stent is a thin-walled tubular member which 

functions as a prosthesis. From the information I have reviewed, it appears that the ACS • 

Multi-Link' stent is manufactured by taking a thin-wailed steel tube and using chemical 

etching to form the stent pattern. As indicated in an ACS Multi-Link product brochure. 

"[t]he ACS MULTI-LINK stent is cut from a single stainless steel cylinder." (Exh. D). A 

different brochure describes the stent as being "thin" and having a "reduced stent profile." 

(Exh. E). Guidanfs web page descnbes the stent as a 'latticed stainless steel tube." 

(Exh. I). Guidanfs press release descnbes the stent as being made "from a single 

stainless steel tube." (Exh. J). The final strut thickness of the stent is approximately 

0.002 inches. (Exh. E). 
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each tubular member having a plurality of slots formed therein, the slots being 
disposed substantially parallel to the longitudinal axis of the tubular member. 

The term "slot" is used in the '417 patent to describe an opening whose 
length ts substantially greater than its width. Two examples of slots "82" are given in the 
41 7 p*ren', cot p!ete slots which 3re cbsed. and ha*f-s!ots which have an open end. See . 
e o . '417 patent, col. 7, lines 53-59. Thus, the generic term "slot." as used in the '417 
patent covers both closed and open-ended slots. 

The wall surface of the ACS Multi-Link stent has a plurality of slots. Those 
slots are the generally U-shaped segments of the stent whose lengths are substantially 
greater than their widths. The slots are substantially parallel to the longitudinal axis of the 
prosthesis. The slots are indicated in Exhibit K. 

17. The ACS Multi-Link stent contains all of the elements of ciaim 1 1 of 
the '417 patent 

Claim 11 The method of claim 9, wherein the slots are uniformly and 
circumferentially spaced from adjacent slots and the slots are uniformly 
spaced from adjacent slots along the longitudinal axis of each tubular 
member, 

As the drawing in Exhibit K illustrates, the slots of each prosthesis of the ACS 
Multi-Link stent are uniformly and circumferentially spaced from adjacent slots and are also 
uniformly and circumferentially spaced from adjacent slots along the longitudinal axis. 
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whereby at least one elongate member is formed between adjacent slots. 

An elongate member is a member which is longer than it is wide. The 
member between each of the adjacent slots of the Multi-Link is substantially longer than 
it is wide. See Exhibit K. 

18. The ACS Multi-Link stent contains all of jhe elements o' claim 12 of 
the *41 7 patent. 

Claim 12 The method of claim 11, wherein the thin-wailed tubular member and 
the elongate members disposed between adjacent slots have a uniform wall 
thickness: 

Upon information and belief, the thin-walled .tubular members and the 
elongate members of the ACS Multi-Link stent have the same wall thickness. See Exhibit 
K 

19. The ACS Multi-L.nk stent contains all of the elements of claim 1 3 of 
the '417 patent. 

Claim 13 The method of claim t. wtwtin each thin-wailed tubular member is 
expanded and deformed to « second diameter within the body passageway; 
the second, expanded diameter being variable and determined by the internal 
diameter of the body pas sjgew ey 

Upon expansion of re caitoon portion of the catheter within a body 

passageway, each ring prosthesis $ expanded and plastically deformed to a second 

diameter. As discussed above m daim i (paragraph 13), by varying the amount of 

pressure applied to the stent through the delivery balloon, a physician can control the 
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expansion of the ACS Multi-Link stent Through that process, the physician can shape the 
stent so that it matches the configuration of a body passageway at the desired location 
within that artery. 

whereby each expanded thin-walled tubular member will not migrate from the 
desired location within the body passageway and the expansion of each 
thin-walled tubular member does not cause a rupture of the body 
passageway. 

To work property and safely as a stent, upon expansion, the ACS Multi-Link 
stent must be securely placed in the body passageway so that it does not migrate. 
Additionally, the stent should not be expanded so large as to rupture the body 
passageway. (Exh. G). 

20. The ACS Multi-Link stent contains all of the elements of claim 1 7 of 
the '417 patent 

Claim 17 A method for expanding the lumen of a body passageway comprising 
the steps of: 

The ACS Multi-Link stent is used to expand the lumen of a body passageway, 
such as an artery. 

connecting a plurality of intraluminal grafts by at least one flexible connector 
member disposed between adjacent grafts 

The ACS Multi-Link stent has 12 ring sections. Each of those sections is a 

vascular "graft* which, when placed tn a body passageway and expanded, expands the 

lumen of the body passageway. For example, the ACS '995 patent (Col. 4, lines 48-49) 

, which is marked on the Multi-Link stent users' guide according to 35 U.S.C. § 287(a), 
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indicates that each ring section can be expanded to a differenf diameter (Exh. H) 
Additionally, ACS describes ihe Multi-Link stent as being •composed of multiple rings 
connected to multiple links.* (Exh. 0). 

ACS manufacturers the stent so that the adjacent rings are connecteo to 
e3Ch other by connector s. Those connectors are integrally formed with the rings. The 
connectors disposed between the Multi-Link rings provide the-stent with flexibility. Thai 
point is highlighted in different ACS brochures. .One ACS Multi-Link stent brochure 
describes the structure of the stent as "composed of multiple rings connected to multiple 
links - a unique design that offers an exceptionally powerful comoination of . . . flexibility;' 
(Exh. 0). Another ACS brochure states that the "12 rings (are] linked by 33 articulations 
for flexibility." (Exh. E). 

inserting the plurality of connected intraluminal grafts, disposed upon a catheter, 
into the body passageway until the grafts art disposed adjacent a desired 
location within the body passageway; 

ACS manufacturers the ACS Multi-Link system with the stent on a catheter. 

A physician using the stent inserts it into the body passageway until the stent is adjacent 

a desired location within the body passageway. (Exhs. G. I). 

and expanding a portion of the catheter to provide controllable expansion of the 
intraluminal grafts radially, outwardly into contact with the body passageway, 

See daim 1, paragraph 13 above. 
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by deforming a portion of the intraluminal grafts with a force in excess of the elastic 
limit of the portion of the in aluminal grafts, until the lumen of the body 
passageway at the desired location in the body passageway has been 
expanded, 

See claim 1, paragraph 13 above. 

wnereby the intraluminal grafts prevent the boHy passageway from collapsing and 
decreasing the size of the expanded lumen, 

The expanded ACS Mulli-Unk stent provides. structural suppon >o ?rd 

prevents the wal's of the body passageway from collapsing. (Exh. F, I). That is the 

purpose or stenting 

and the intraluminal rafts [sic, grafts] r%tMin in the passageway. 

« 

The ACS Multi-link stent remains in the coronary artery once it is implanted. 

(Exh. I). 

21 . The ACS Multi-Link stent contains all of the elements of claim 22 of . 
the '41 7 patent. 

Claim 22 The method of claim 17, wherein a thin-walled tubular member is 
utilized as each intraluminal graft, 

See claim 9, paragraph 16 above. 

each tubular member having a plurality of slots formed therein, 

See daim 9 t paragraph 16 above. 

the slots being disposed substantially parallel to the longitudinal axis of the tubular 
members. 

See claim 9, paragraph 16 above. 
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22. The ACS Multi-Link stent contains all of the elements of claim 25 of 
the '417 patent. 

Claim 25 An expandable intraluminal vascular graft, comprising: 

The ACS Multi-Link stent is an "intraluminal vascular graft" as defined in the 

*4i 7 Patent and as I understand the term. The ACS Multi-Link stent can be expanded by 

a balloon. _ 

a plurality of thin-walled tubular members, each having first and second ends and 
a wall surface disposed between the first and second ends, 

See claim 1 7, paragraph 20 above 

the wall surface having a substantially uniform thickness and 

The wall surface of the Multi-Link stent has a substantially uniform wall 

thickness. 

a plurality of slots formed therein, the slots being disposed substantially parallel to 
the longitudinal axis of each tubular member, 

See claim 9, paragraph 16 above. 

at least one connector member being disposed between adjacent tubular members 
to flexibly connect adjacent tubular members; 

See claim 1. paragraph 13 above. • 

each tubular member having a first diameter which permits intraluminal delivery of 
the tubular members into a body passageway having a lumen; and 

Prior to expansion, the ACS Multi-Link stent is sized to a first diameter to 

allow it to be delivered into and through an access artery and, ultimately, to the coronary 

arteries. (Exhs. G. I). As indicated in an ACS case report doctors are able to place an 
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unexpanded Multi-Link stent, i_e., a stent having a first diameter, through an access artery 
and deliver the stent to the sight of a lesicn m a coronary artery. (Exh. F). 
the tubular members having a second, expanded and deformed diameter, 

The ACS Multi-Link stent has a second diameter after i! is expanded and 
plastically deformed 

upon the application from the interior of the tubular members of a radially, outwardly 
extending force, which second diameter is variable and dependent upon the 
amount of force applied to the tubular members, 

The ACS Multi-Link stent comes premounted on a balloon catheter. A 

membrane located between the balloon and the stent causes a uniform radial and outward 

« 

force to be applied to the interior of the stent. That feature is highlighted in various ACS 
brochures. Ope brochure descnbes the function of the elastic membrane to "distributed 
the balloon force evenly - ensunng complete concentric expansion of balloon and stent" 
(Exh. D). Another brochure descnbes the fpjroprietary balloon system [as] ensuring] full 
cylindrical expansion." (Exh. E) 

The expansion of the balloon causes the stent to expand to its second 
diameter. By varying the amount cf pressure applied to the stent through the delivery 
balloon, a physician can control re expansion of the ACS Multi-Link stent The physician 
can shape the stent so that it matcres tre configuration of the coronary artery at the 
desired location with that artery As rdicated in the users' guide, the amount of 
expansion is variable and dependent on tre pressure exerted by the deployment balloon 
on the stent (Exh. G). 
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whereby the tubular members may be expanded and deformed to expand the lumen 
of the body passageway. 

When the Multi-Lnk stent is expanded and deformed, it expands the lumen 
cf the scdy passageway As indicated m the case report, the use of the Multi-Link stent 
expanded the lumen frcm a residual stenosis of 71% to a 27% stenosis post-stem 
deployment. Six month later, the residual stenosis remained at 28%. (Exh. F). That 
describes the purpose of stenting. 

23. . The ACS Multi-Link stent contains all of the elements of claim 29 of 
the '41 7 patent. 

Claim 29 An expandable prosthesis for a body passageway, comprising: 

a plurality of thin-wailed tubular members, each having first and second ends and 
a wall surface disposed between the first and second ends, the wall surface 
having a substantially uniform thickness and a plurality of slots formed 
therein, the slots being disposed substantially parallel to the longitudinal axis 
of each tubular member; 

at least one connector member being disposed between adjacent tubular members 
to flexibly connect adjacent tubular members; 

each tubular member having a first diameter which permits intraluminal delivery of 
the tubular members into a body passageway having a lumen; and 

the tubular members having a second, expanded and deformed diameter, upon the 
application from the interior of the tubular members, of a radially, outwardly 
extending force, which second diameter is variable and dependent upon the 
amount offeree applied to the tubular member, whereby the tubular member 
may be expanded and deformed to expand the lumen of the body 
passageway. 

The difference between daim 25 and claim 29 is that in the latter the device 
is described as an "expandable prothesis* as opposed to an "expandable intraluminal 
vascular graft." An expandable prothesis includes, but is not limited to, an expandable 
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Nov. ?. 1915 castled ^rprr-drr'* karal-n r'l C»aA, *m. or body peaaafcwiy, at order to ihcar tad iurjpt 
aad Method aad Anperatux for Imp 1*00*1 10 Ejcpaad* :r di* w*U ooopootta of the vojad to otnao aa enlarged 
tbU maaJuauaal Graft. taa?s, With rapecx go Muriel eoaeroecteerooc leaona. 

FIELD OF THE INVENTION ISXiSSS^MSSSn^ 
Tit uweaacu relate* aa u expandable uvaiioisaJ oat body ptattfem-ay wretch around oat plaque. Taxi 
uvft for uac wuhm 4 booy paaxxgrwty or duct aad. » pfoceaa producea ditaacsoa. or a *phmaf aad tearing, 
more pancularly. exploitable latniummaJ vaacelar of too body pettafvwiy wail layers, wherem the isuaa. 
jrafti wrath art pararaiariy aaeful for rrpajftng blood or uueroal ta/face of the anary or body peauateway, 
veneU corroded or acctuded by diieaxc: aad t aactaod. eaflert ^^rmf, Tait ditttcuut forma a "flap** of ua* 
tad apparana for impUonac espeodaoJe taweauaal dertyiof oanie waiea auy deduce the blood flow 
grtfa is chroop the lumen, or block the looses. TypjctJJy. the 

DESQUFTtON OF IKE PMOR AXT. t^j£X£^*w£ZZ& 

Uoaiuaaaal cadovtaeular gnft&| bat beta deeaoa* too ostaaaj dap created by (bo baOooa diUnon proce- 

nraxed by cxaenaaeauao* to pracax a potable titeroe* dure a 00c ia piece eaaaaat the expeedjd 

ov« to convcaooaai vatculer atrfcry. kgihunnuJ ca* M uraaxa. taa onaoal (tea ess roid down asto the haaca 

doYttcnttr xnfoaf iavolvce the percuuoeoui snensoa aad dote off the luatoa, or ney even become detached 

uvo a btood vend of a tabular proethcoc gra/t tad 10 aad catar taa body ptattfeuay. Wbaa the iacuaaj Aap 

dcbvtrr a ciiheur to the dcarexl locaooc wiihai the ctetea off the body peaaacamay. attwawtiife torgtry it 

viaculxr iytteoL Adrteaeee of thia raethod owr coo. eeeaaoaty aa correct that problem, 
veaooaai vaacular rargtry aaclade obvuoaf oae aeed IS AJthouah oat baflooa dflaaoa procedure it rypictlly 

for mrpcalJy troona*. 1001104, roaovug. rcvUcia«, rno d ime d ui the cmihmmooo lab of aboarataJL beceuat 

or bypaatmg the defective Mood veaad. of the forrtota* prcbiexaL u a tiweyt necetttry to ht*i 

Strunurta which have prtwoutry beea oaed aa uura* a aarfaoa oa call ihooid the aaomaJ Hap block the blood 

luouaai vtacalar grana aav« iactuded coiled Maaakaa veaatt or body paatagtwey. Fordier. becaexe of the 

ttatl ipnnga; Keucally «»ouad cad rprtaga oaaiuacrured as ooaatbihry of the latmtai (lap oaumg awry from tbe 

from aa eipaadable heat-eeaamve maxenai aad cxpeaoV blood veatet aad biocteag the lumea. bailooa dilaaooj 

iag uaioicat ttcel seao foraxad of uaiaxeet ueel wwa m ctoaot Oe perTbrmed upoa certam crtocaj body pataago- 

a d|-u| partem la ecaerat the foreaotag rtrucruret weyt, auch at the Uft taaae amamry artery, wbtch UmU 

have oae aaaaar ditadvtotaft ia comtaoa, fnaofar at ia» the beaa If aa moaai dap formed by a bailooa 

theae toructurea must ba debvertd to the demo I oca- as dtlaaoa pimedm t abraatiy eeaaaa dowa aad dean off 

ooa withxa t ervea body paaaaftway m a caUaaaod a criecai body paaaaaeway. tech aa the left mam coro* 

ttaxa ia oraer to peat carough the body paetaeeway. aery artery, the paaeat coold die before aay turpcal 

there tt no effective coeval over the AaaL eipiaoed proceduiet could be pettormeo. 
caailgurauoa of each tffuctura. For example, the ta* Aadxrmaal diaadvaotaewj aaaoeiaxed with bailooa 

pension 01 a panacaiar coded tpnag^ype graxit it prede* 10 idaooa of tUrac veacuUr nermaca ts that euay fail 

tcrminao by the apemg coasuai aad modulua of ciaeoc- aectute of dttuc recoil of the tteaouc lenoa. Thi« 

iry ot* panxcuUr aaieml uoltted to avweiacrure *^e amoUt occun due to a high abroctaUageaoua content ia 

coded spring toactara. Them not factort prtdemr- -j»e leaoa aad a •cmerxmei due to cartaaa m rr h tf w * > a i 

mtaed the uaooaa of tieejmoa of mHaptrd tseaa xaaracterasca of the area to be dalaxad. Tana, although 

formed of tutaieao aeel wtre ia a Of tag paucra. la -J)a 11 the oody paxaagrwey may rnmaUy be tacceatruUy ex- 

caae of mtraloauoal graxU or pronheaea. formed of a paaded by a bailooa ddaaoa ptocadure. aohaaavoit 

hoi ^onovt roaicnai wijch ctpea4t apoe heaong. tte early raetemma caa occur doe to the recoil of the body 

aaouat of expaaxma a Utew«a predeimtmaad by ^h» piiiigrnT ^tll which rtarraun the irre of the ptr>i 

bcai cxpaaxioa characterama of the aarraaalar aiioy oualy opaaded luoaaa of the body aaaaageway. For 

uulixed m the manufacture of the mrraiuauaai graft aa -"-i**. aaaaaaaa of the renal anerv u the otaam art 

Tfiua. oact the fore going types of tatraiaaamal gra/ta known to be refractory aa bailooa ditaooo bceaaaa the 

art expanded U the denrcd locaaoa wutua a body put- daaxmg forcca are a^phed to the aorox wtll rather thaa 

u f ewiy tuch u, wnhai ia artery or vca. the cipanfled m the renal ■rtery itaetfl Vtacalar taraosea cauaed by 

tiae of the craft cannot be ahaaged. If the ammeter of .icomtwaal ilbroan. such aa tboaa aaaa m duJytia^ccm 

tht dcaired body paaaagewuy baa been anar al c u Uted . an «l ;Uculaa. have proved to be difficult to dilate, reqwrtng 

undenutd rran mignt sot expand enough to contact ^i|H c dating prexxura ana larger bailooa diaaaetcrv 

the imrr.or tur fact of the, body paxaegeway, 10 aa to be Similar di/ncvlast have beea ooterved in angotplaxoo 

tecarrd tbtreto. tt au» then migraw away :rom tbe of rrah-intry anaatomoBc itnctum aad poattndar- 
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:i.-rc:=3y rrcurrrai it~oics. Psr:s*j£c:u. rt£:?ujry cior.-.g *Jtc riouiar icsees -aer.rer to :*t scdy ;m. 

:f Taasysau insno* end :ieu.-:!75rocvstsi:i irtsmi ugr*ty 

tier. cms asy show poor xiaai r a oc « t ins rccurrwss Ic accordance with ae ;sv«nofl. tic fore join; 20. 

wxz* J Ttucvrd aim to xt fTbroac zxrjrt af uat vintages bsve siso bsea scutved through the ;rcs«ni 

Icuoox J method for uBpliaoaj t prosthesis *ithm & body pus- 

Ac:cr daily, prior :o toe developmcBt cf the proeal tageway. The method of the present oivcttxa rom* 

mvcaoon. '-icro 'ju 2ra so tip iodic U jurslusuasl pnses the steps of: -inlirng t thin-wiUec. tubular mem. 

vucur jnrX sad mcthcc sad apparitss for cxpaaejeg bee ss the prmihc-ti the radoiar member having a piu> 

cie lumen of t body passageway, which: pnrvena re* niiry of siou formed tberee. «h- ilou 'scx-.g cisr-cicd 

an«3et stenoses a J>« body psuaagrwiy; can bo 10 wrtrtnnrisB y parallel to the loomtudiaal eanvof the tuou- 

ualizrt fcr craal sody paeeig tweyi. such as tan left •** aember. oupotuxf the prostheses upon a catheter, 

roam coronary tray of a peoenf 1 heart; preveao re- imeroag the prostheses and catheter wttbtn the body 

coti of Uie oody paaeagcwsy »tik and allows the mora- passageway by cathctcrtxaoen of -aid, body passage- 

luminal gran 10 be expanded to a vanahic sue to pre* *■* es^andiag and oefbmaf tan ptostheoe v • 

»cj k uigiauoo 0/ ibc graft sway from the oesrtd loco* 11 ***** ****** *«asa tan body pnsaageway by en. 

boo; and » pmcal rupunog and/or ereaca of the P»*datg a porooa of tat catheter associated wnh ihc 

body peaige-sey by tan tinanded graft Therefore, ihe prrmhmd to force too proxxaens radially outwardly 

an baa sought aa expendable mtrtiuoiael vascular 40,0 taVMa wwa *• peasagewey, the prottbeso 

gran, and method sad inpararus for expanding the M bes^o^farased beyond as elaaoc Usui 

lumen of a body passageway which; preveao recur* 0 ren der feature 0/ use proem invention is that the 

react of stsnesee in the body pesaagroyt a believed to yotroa of the catheter ia contact with the prosthesis 

be able to be irohxed ia cntscaj body passageways, such *»* 01 "U**"* ««ved frcra the 

aa the left main coronary snery of the heart; preveao ^l^*^*^**^ fman of ** P" 5 *"* 11 *" 

recoil of the body passageway; and can be expanded to „ * "at^ hav»« aa «J» m4 * bt mrt "- 

a vanable sua vntam the body paaseerwey 10 prevent 15 XMm V^ * 

SUMMAXY OF THE INVENTION M slots may be aaiforaJy and cuuso^ereaoally ipaced 



Ia aeeordanca with tan orvaaoa the fbeegoiac sd- 
vanugo have beea achieved taroeaa the 1 



Crca id>aceat dots and the sloes may be uniformly 
slom along the Umaatadhsal ana of 




psndsttt urtrsJumaul vascular psA The present oven- mga ^^ h^h^^uihJ^J^ Aaothe^ 

boa otthides 1 thiB«walled tnhtilar o^ssnher havme flm , 7 W w^» W)M «t 7* WIW 

and t^aTjLjT^jT!^ » r «°« <rf ta« preseau lavesaoo 0 that each slot mny 

and second ends and a wail rarface ttpoeed between hjve Km and second essdL sad the 6^ sod scco^ 

Z^XZSITlZL^ ^? ofeacasJoTarTSp^^ 
^ssannally mnsforo ^a^s. isd i ptesky of sloes oadeaojof adj^aiVsl^ 
formed therein, the slots besag assposed sahtian&ally ^ aaalar «r»"^T 

parallel to the loagwda^ asss of the ralmiar member ^ (a acexmiaace with the mvenoon, the foreeotnc sd- 
the mbttlar ihaned memOer harts* a first dsssaeaet v«oi>ee« have also beats achieved tarooeh the present 
wmcb ^^^^M^ywry of the Uut-wtlkd foe omaJuasianily mn/orcmg abody paasag.. 

bee mao a body passageway havtag a ia* wey. Tee ptasoat mveetaoa aseiedass an asmandabU and 
" ~ — — - — - deformahla, thin wailed rubmlar prosthesis hanrtg first 

sad second cads sad a wail surface disposed between 
the first and second ends, dsn wall surface having a 
plurality of slots formed thereto, the slots bemg dis- 



oex snd the roooiar mesnoer havsaf a 
paneed diameter, apoe the apafceaooa frees tne ia tenor ^ 
of the ruoular metnnet of a radially, oatwardly aatead* 
tag force, wnich second diameter ts variable sad dee an 



dent opoe «^ of force spplsed to the nsbular ^ sutaiamtally parallel to the longitudinal sits of 

member, whereey ;the nsautar ********** may be ^ proathessa and a catheter, having an expandaoJe. 

eananded sad deformed to exmssnd the lumen of the vj : eflstao*e pomon assexsatad theeewtta aad trtduding 

bony peasagewey. -dqm for mouarmg aad rataaang the eapandahie and 

A further feasant of the present iaveaooa o that una iefcftnaaie ruoaiar prosanaess oa tne easnsndaMev infiat- 

slots may be isauMy aad csrewafertnusily rpaced uie eorooe, wnereby upon leilaoon of the eapendable. 

from adjacent uots aad tne docs may be uas/oraiy ^tUcaate pomon of the cssaatar. the prosthesis * «. 

spaced from adjacent does along the longitudinal am of is -ended ied deformed radially outwardrv into contact 

the rubulsr meraaer. wnereby at lease one elongate w,ta the body passageway. A farther feature of the 

member it formed between sdjacaas ilea Another ^rescm mvenoon a that the asoueong and re tasam g 

feature of tne proeat mvvaeoa ss that aach slot may acasa may comprise a retainer ring raintisr disposed 

hsvt first snd second ends, and the rsrtt snd second ends the eataeter ad iaeeae t he aanaadaola dsdasaase pot> 

of each slot are duacsad iniertnadiaca the fins sad sec- so caoo sad adjacent each eat of the e sm ajsdaot t and da* 

ond ends of adjacent dots along the lodgsttsdsnal east of rouble tubular prtsstaem 

the tubular mcsaher. Aa additional feeture of the pros- The tapaadabso nwsjasntaal vascular graft method 

cnt mvenoon is that the tubular member does oot tacrt for rmpUnang a prosthesis wnhm a body passageway, 

wy outward, radial force while ihe tubular member has and looarares for mtralumsnaUy rem/brceig a body 

(he first or second, cipsnded dtssnetcr. A farther fea- *>j passageway of the present taveaooa. waen compared 

ture of the present mvenoon is that Che lahular shsped wtth previously proposed pnor an mtralamsnal graAs. 

memeer ruy have s btolomcal inert coaong on at wall methods tor -mpiancag thenv aad balloon dilation tech. 

sunace. and the coatmg -nsy mclude s mesns for *,v mqucs hsve ihe sdvantsces of: preventing recurrence of 
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i:cncaca; is beucved to perzax moian'-icsa zf pTJ a -ou ' tr=s=;tsa at foregoing iUfd wtttia van- 

rr.ssai aoqy puueo-tyv ;uci u ^ 'Jrc :s:t ziiio soro- 2* :ysa at' sod* pasagewayu and *Jjc ute rf rise irm 

nWT ir.ery if :2* heart prtvrju rtcsii :f tody M .o:raiuainal vaicsJa/ mA" accnotuet aie ?cf tx 

paaaeerwiy: preveou eroaioo of xoy ?axugr~»y ?aoc*g .oxca of a oody paiaagsway Further. :o 

sy yj« moandcd jnn; aad pcram tipantioa of tha 3 *Jlo rtjuu ait tea >sdy paaxag twif sacomcaua 

pail :o i vuuote uu depmrtne jpoa coodiccaj lay suet within ue iumaa body, ruck as jioie ?revi. 

wuhio Use xxly paaaageway. doily described, u *eil 41 tay vtx artery, sr blood 

3RIE7 DESCRIPTION OF THE DRA^OS *7£ ^t^^lETa.*. 

1b ia» drawmp: u epic uuraju/amai veacular graft or prostheau. TO s 

FIG. 1a mp m p coyi *taw of aa ear*nd*bie atrv icowa u> gcecraJiy conorae a cuouiv ouaoer ?l hav. 

iuaimii vaacoier graft or proathmi for » body paaaaf e~ tag i*im aad tecoed mat 72. 73 cod i wail surface 74 

way, having a Srn diameter which permju leuvery of dupoaed bcrwtts t&e Am and aecood eada 71 73. Tu* 

the graft, or prottbroa. tarn a booy paxaaeewey; oaiar member 71 baa a firs aameter. d, watch. :o bt 

FIG. IB ta a pempaenvn vn-w cf tbs graft, zr ?.-xan£*» i J aeraaaiter Jcscnaad is gnasm detail, atnarca tecrau* 

ua. of FTO. LA. is ox expanded ccailguraooe wnea avaai dehvtry of tea tabular ttaaaar 71 iato a body 

dupoaed wnaia a body patiafcwar pea aagr a ra y » ha»wg i ramaa flfFTG. i> Wfta refer* 

FIO. 2 a a cra m ae conaa i w of the prortheaa oca to FIG. IB. upoa the appbeaooo from ±t alienor 

taken along liae 2-2 of FIG. IB; of the robmlar member 71 of a radially, outwardly ta« 

FIG. 3 ta a croaa jataonal vaw of aa aopariaia toe za tcadma force, to bt acreaafttr described o pour 

aiQilammafly reaafomaa; a body paaaafawy. or for dataJ raaular member 71 kaa a aacoed. expaaded diafflc- 

exaaadtaf tha lumao of a body paaaaftway, Jluioaoaf tar, d*. watch tecosd diameter d* it varuhla >* axt and 

a proataatn. or iasnJaaamaJ vaacuUi graft, a tha ceo- depeodeai opoa tha aaaauat of farca applied to deform 

fiforacoB aaowa a FIG. IA: dM roOoiae member 71 

FIG. 4 ta a eroai le rricen l vmw of tha apparafia for 13 Taftaaar member 71 may be aay suitable aatenaj 

atrtiuffliaaily ma/oroag a body paaugvwiy, * ?or vtaco a ^^pin^t wrth the bumaa body aad tha ood- 

erpaadiag tha !amca of a body paaaageway. %nh tha dy flmda (am ahem) wnM which tha vaacular graft, or 

ira/t or aroKheaa. ia tha osaiSgunooaa ihown ui FTQ. proathaam, 70 amy coaaa iato oaatact. Tahalar eaambar 

IB: aad 71 aaoa aiao b« made of a maxeral which haa the rta,a>- 

FIOl I aad 4 art penpaeovt viawt of proaaeaea far » am nraifm aa4 duoeaj eaaractannica to permit the 

a body paaaagaway. with tha jra/a, or pr onhi ea. ia- ramiiar aaabcr 71 to ba expaaded aad deformed from 

nc a coaoag theamwa . uaa mflivaooa ahowa a FIO. IA to the cornlgura- 

W^sim tha ovmnoa wiD ba deaenhed o cnaavecaoa aoa laowa lOuaraad ia FIO. IB aad further to permit 

with tha artfarrad embodiment it wiD be aadaraood tha rabuUr oeamer 71 to mam ia rapanded aad da» 

thai it a not uaaadad to limit tha mvcaooa ta thee aa* )J raraaad omfiguraooa with tha enlarged diameter <f 

bodimeai. Oa tha coaomry, tt ia bateadad so otn^r aJ aaowa ta FIO. IB aad rcajt radial collapaa. Sartahle 

aiuroaova, mcdiAcaoooj. aad cenjivaJaam a aay ba ■aaauli for tha (ahncaoca of oahaiar acmoer 71 

iachmed withia tha tpuit aad acapa of tha mvcaooa ca «oaid uaelada aKar. tamoJtm. ftamieat neat gold, 

defocd by tha appaadad clauu. eaaaaaa or aay taxaMa paaac matanal hanag the rto» 

DETAILED DESCUFTIOM OFTH1 * ^'T^^^Sf^!^ ^T^ZL*. . 

O^VEWTION- naaiaHp. rahaiar member 71 a omaOy a (hta* 

. ««aa« aaaUaa ataai totw havmg a aarfocm wail thick. 

la FIGS. IA aad IB. aa esptadahle am a— aaJ max aad a aiwrnhry of aoa 12 are formed ia tha wail 

vocuiar cra/l or t xpandabU prxmheea for a aearr aa> avaaa ** of mooiar mtmbar 7L Aa acsa ia FIO. U 

ugeway, ^ a diurtraud. h ahooid ba m iiir i -am H «aaa oaaaiar eaambar 71 has tha tint diameter d. the 

(be una "expandable tacraiummai vajcular arVr" ^ team Can liipraal tahauajaally paraJkl to thatoagtP> 

"expaadahki protthaaa" are umxcfcjapahry mm m aaea aaa af '£* cuhular member 7L AJ fteca m FIG. I A. 

aocaa aatam ia deeenhmf tha praam tevcaoaa. meaaw ha warn a ere prefcramy tmdemry aad etrcumfcniv 

aa ine methoca. appararua. aad rtruoarca of Ow mwjm aai» «aacad from adpeem ttoo tX a 5y coaaecoag 

inveaoo* may be aiilixcd aot only a) f owner am ««a a i n in i rr «aaeh coaaaexmg membem 77 preferably 

aa ea paodahte laarahaaam vaamar graft far i ■ n g ewgm eaaal to tha width of alota H at aaea ia 

pariaUy occhadad aeameata of a blood veaaav ar %aan no LA. gaoa O art rurther vaaformiy apaced from 

paaaageway. hot aay aiao ba unfced for naw aaar aam atoa Q aiong tha aoa ^aaaiaaj aau of tha taha> 

purpoao a aa exoaodahle protthaaa for maay maar a» aaaae r n. whach taacmg a preferamy ecual to the 

typo of body p aa n ai iya. For cxampis, aaaaaaawj *f «%aoa af caaaacoag eaembaet 77. Thaa. tha fbrmauoa 

prottheaet 70 may aiao bt uaed for rach porpoam a* >i * wa C ramha a u taaai oaa caooaau member 73 

wpportive graft p iaeartaai wuma blacted anenm waaaj formeaf barweca adjacaat tioa tX ckagatt xes> 

opcacd by e ranth aa am aj rataaaiiuaoa. bat waaca are mr 1 nteadiag berweea tha fan aad atcoad eadl 71 

likely to coJIapae m tha ahaaaca of aa tataraej mpawev *1 rf raaalar acmoer TL aa acta ia FIO. IA. 

(Z)umilarmafoUowrogeaahamrpaaaafac^ «9 Udi mnk rcferaaca to Ha IA, each aaat wi» have 

aaunaJ aad other vema occluded by aaopcrabla caacera Ira «ael wcood coda with a conaeexmf member 77 

()> rvrnforcemtat of extbethtr crtaiad anrahepaac gaaaaaj aj tha nm aad lacoad aada of two gX Prtrorv 

comaxumcanoaa bmweaa porul aod hepase vena a *y. at :«t aad aaeond eada of each Uct U art dta- 

partcfui lyiTcrmg from portal hypertEataoo: <*) rapport* poaaa aiermadaata trie Cm aad aaeond eada of edpecat 

ivc graft alaccmcm of aaxrowteg of tha caophagoa, -aa as taao U uong ma tanptudmal asa of the tubular mem- 

lAtcaune. the ureter*, the arttno: and (5) wptorme i*r *1. TSua. maatcoag mamban 77, whach art *b> 

imi fetmorcemcni of. reopened and prmouaJ" oa. »m« at :»e Mnt aad lecoao roda of ea c h tlot 12. and 

itrucreo Pile ducta. Accordmgly. uae of the term prov )tt»eta c to a fate mtmben 71 wtU ia tarn aa ditpoaco 
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rnterrsesute Sni 100 tecand mda :f te;tcent «cu ateciar mrr .* "t. Acrsrcingty. 'Jie fcrc? :i iufT:c:cr.T 

J3 ^cnj vte iDnpnifljoai Lnaof at raauiar rae^atrT :o pernancy jesa tion|ate aeapen "3 wnertay 

A= ; 5 r-^liy. Uoa n ire preferaeiy tad'ersiy and tegrtents of the etongtu rx=ocn 75 pivot teout can- 

iL-f-aitrtasiiJy raaced (rzm tojacesi uoa. and itoa aectuf acaiotn 77 and aove -a a arcua/errua: ii. 
n tejacent a ou another aioag the iooprac^ai axu of S recaco ei thry pivot, waertoy »Jw 1nme:er rf the tuou* 

runvuar srsxr H art a a itagjtrtd rtlioonhin with Ur acabcr Tl acrcaaca from the fmi diameter, i. a 

ou taotlsr. Ajtxrnaoag tioo iizpo*«d aooet jar av- the upended lnmr.tr. 4% of FIG. IB. The feres :a :e 

cumierracs zi ruouiar menocr *t at both the ant end applied to expand tubular aemoer 71. whtcn a tepi»ed 

iccand ooi 7Z *3 of ruauur anbo *1 wul onjy have « the nirutcr wrucb wdl be hereinafter aeacnacu m 
a 1 en fin equal to appraaaaatcly one-half of As length of 10 jmter detail, xait ttos te sUHceut to ow( amy erpana 

a ioapic'x dot tl tocn half-dot S3 bcag bounded by tubular m«motr 71 . but abo to deform elongate mcaaer 

mcacert 71 7y. at both tbe Am and iccond oios 72, T3 jj^ ftjg ^•■^ ^f prcvioualy described. *hertoy the 

of tuauiar member 71 Although the graft, or prmthcaav pcrcoaa of the doagatc aucmben 73 whka pivot «ooui 

TO of FIGS. LA and IB a lUoxtrtuo to have a lea fib ^ <s4s q/ coaaeconf aaaben T7 do ooi "spring 
ippronmateiy «oual to the length of two tloo H a IS s,-^~ n «> aapumo oaar ao ag p a> do a abewn jj ru 

inouldoe apparent Out the length of the graft ro could ia. but nther rttaa t2» contlgviaoQ therrsf in no' 

be aide longer or aboner aa oared. Uae c: tara ^ o^g ^ „ pn^uav 70 been expanded and 

Wcnoonpaaaa atopic wboa* lanph u ftttoan- ^ confieoraaot abown a FIG. IB. 

oaDy gmtrr tMn m w^ih. mcb a* an eioogatcd aval ^ or pro^ 7% aem eo prevent a body paa- 

Tb« fcregottg deacr^ed conitrocnoa of graA. or ^bed in grenur deaiL U ahould be noted thu when 

prothoia. rp poaao gnit « proibeaa, 70 to be a- mtmfm n ^ ^ ^ ± m 

panoed inaforoJy and oorwardry, aaihe snoApuv nG . !A, or after tabular aeaber 71 haa been upanded 

h» w-MitH HMmkMt A*nA TSm u. riu * wbulat a«aber 71 doee aoc taert any aut» 

wui be aemnaw deaenbed a freaier deouL Ttu ea* ^ ^ tabta u r a—ber n u noc « 

panaioo of tabular onaber 71 ato the coangunooo -^J^.^-^Jf^^^Z^: "ulh 

tpaangberweenalootXa7pre^ WUd rryexeno, a FIGS. 3 and < ^ atethod. 

bcciute the tMdnaa of & wiU rerface U or an and epparantt of the preaem a vtntica wOJ be ooenbed 



ajeaaeaa of cownee ann anabera 77. etonpae c— . . . 

71 end eatanberaTit 79. b tbe naw aarforn7tfa«ka«nv "*^» aeaerena of the present a 

Aa Jaitrated a FIG. 1 the uniform ttecknea of doe- « waAU not oiUy for expanding in* lumen of a body 

r»u oesbcr 79 b ahowu, and the pre/cmd cruav«c- U Wtway. lueB ea aa arta^vea. « blood veaiel of 

oonai cmafiguno a a of eteantt aattbe r Tl e a o aeciini ^ tnuna * VMcal * r rvRm - boa are aba uaeral to per> 

acabcr 77. and eembera 71 79. ia iDeatraied. «nacb fcna prevtoeeJy described proeedum a intraJuev 

coaAfuraoan ia rectangular, tl aheadd of eoaam be anUy ro n/oroojeber body paaagrwaya or docta, a 

unoentood by tboee tidUed m cbe an, thai tbe cr oa *ac- P**"ooaly deaenbed. SoO with reference to FIGS. J 

oonai lonfigunooa of tbe foregoaf coeaponena of * *^ » ea^andaWo atraliauai macular grart or 

graft, or protheaa. 70 could ajao be square. Aa *uj bo proatheata. 70, of the type described in connccnoo «na 

bcretna/ter ocaenbed a greater diaX ii a pm'eriMo FIGS. LA and IB. ta diapoacd or aeeaad epoa a catha> 

qui tbe aueer natface 7d of graft or ptndae a 11 -* trrh ter P. Catheter U haa an eipeadabte. inflatabte pomoa 

would be a contact wnh da body pnaag ewey M FIG. 14 »**oca«d tbarcwttlL CaiAonr O inciudea meant for 

ax tnouid be rcUnveiy nnootk *i aaounting and .-etamag U tbe amtndabaa aatraiuauut 

With reference to FIG. IB. 8 m acaa that after the «aacalar graft, of proaaheua, 79 on the expan d aba, a* 

graft, or protheau 71 haa been expanded and deformed Ratable poraoo I* of catheter H Preferably, the 

mw> the zoBiifuraoon of FIG. IB. the aloa n wifl aouerag and retaining meant U compntae retainer 

atiume t lubttanoatly baanfoaal con/tgumaon when rug memoere 14 dapoaed on da catheter 13 adiaccnt 

the tuouur aoember 71 haa the aeccad. etpaaaed auine* SO the taoandable mftetaba potoon M of catheter U: and 

ter. d . ai ibownaFia IB. S«ch a hexagonal conflge- a retainer nng member M a dopoeed adjacent each end 

raoen -*irt rcxaut what the tkrta t3 anally have a tue- 71 73 of i he capnadabk ntralumaai vascular graft, or 

itantiaJly rtctanguar coeifiguraean when an tuaaur proaihcaia. 71 Preferably, a tees a FIG. 1 reamer 

memeer 71 ha the fan d. di unrated a FIG. membera art formed ategraJ with carhater 13. and 

I A. It tnould be noted daa were da width of tloa tl a IS the retainer nng member M adjacent the leading op 17 

be tuostannaUy reduced, vsheroby the length of son* of catatter 13 tlepce upwardly and away from catheter 

acenng mcmoer 77 would aajpiriiimae a aafte poat np 17 « order to piejaect and main grmft or pronheanv 

attnecnon. the fipeeaarm of tnch a etbular aacaher H 70 aa it it aaerted into the laaaaa II of body pataagewey 

would reault a atena 13 aatuoang acoafiguraooa which M. a to be acmnaftcr dajCTtbed a greater dead. The 

would be lubtunnally a aaratlatognai (toe thownl to reeauung retainer nng aaember U aa shown a FIG. X 

It tbould be noted that not only a tubular aaember n tlopa downwardly away from 09 It of catheter H to 

eapanded from the conirgunticn ahown a no. la lo injure eaay removal 0/ catheter 13 from body paasaft* 

jchievc the configuranon thowa a FIG. 11 but atou* way la Afur cipandable rairahmunaJ graft, or pronhe- 

!ar aieater 71 o further -deformed'* to achieve trtat uv TO hat nren diapoacd upon catheter II a tbe man* 

configuration. By ute of the tern ^defcrmed" 4 meant as nor prsvoualy detenbed. the graft, or protthetaa. 70 and 

that the aaienal from which graft or pnKbcaaa. 70 n catheter S3 are mtcrted wnha a body panaaneway 10 by 

aianufacrjred :a tuatected n a force which :a . greater catftetsnxattan of the body paaaaceway M in a conven* 

than :ne atana ttmtt otihe ajateral otdixad a mate ;:ona manner. 
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- 0 i ran^tnoca*; server, iathetrr 13 and jrx~. beoy pasufr^sy 90 »: ice loaucn z( xrx:: *C. ;nri "0 

ar :r:j'-'.o^ *0 are iciiveru :ht ;au~i icoixn *ul insure :aat tuch in jnmil .lap will tot oe- ids re 

ws^a *Jte ioor ;nu|rw»y }Q. «aer=at :i a imirts u) Ccld -iwtrajy oody pauar, r*ay 10. .tor :;u .cote 

r /-L2a lie i'xa II of boo v paaaageway 10 «u atmu« and Cow through oooy pauarrway 90. La :zc muaucn 

a .j U *0 :r -#aers a j cerrsd u> »jcpUn: prcxtte- 3 3f uaibcag {rift "3 vn the dinner previously cetr-'ceo 

tu "0. FVjcrcsccoy. and/cr auur convenooaal tec*- to expand ±t lames of a portion of a cr.ucal :sdy 

cjcuo say 5« lt-JutC :o aiiure that :be catheter D and paaugewey. sued at the left mam coronary arery. ;t a 

p-iA. 3 r miucsL *0 ue dtuv tr :d :o the duurcd loca- betaev«d coat tbc mamai flap will be unable » ctzi-^ce 

non wittin a* jodv pataarcway. Prorthem cr jrtft. the left x*e> cutvaar) aruary of uc oca/t and awt 

TO tf tnen a«ud«d and deformed by eapeoding the vo death af *>r peucn?, 

expandable, milatablo porooa 14 of caterer IX Because d 3 oniy •eceaary co in/late lofsoplury 

wherrov ;hc xcethexo. or part, 70 it expanded and bailooa It ecu axon ui order to expand ano ic:orm {ran 

Oeformco radially, outwardly into contra with the TO. a a behaved that a greater amount of cscotbeuum. 

body oaaaagewav ML aa ebown m FIG 4. In rbu Trent or mnxr layer of ;hn r..~nn» dr mm wvkt ot 'Ju dooy 

the etpaacahte, mAetabte poroon of catheter O may be IS paeaagewuy. -W* be preserve*, aaofer aa tU tarn; wf 

i cooveaoonaJ aapopUny halkwo it After the dared en d o th elia l dea^datwo dnnag tr an sl umina l aaapsylsao 

upansoa ana debrmaooa of prcstbexta. or graft. TO has it proporoo aa l to the balloon mftaoon tana. Further, m 

bra iccoeip&oed. aagtopiarry balloon IS tiy be col- theory, the eanoone of preserved fe uifK heJ iutn soouid be 

lanetn. or deflated, and the caahew* O euy ba removed large becaeee as the expended ccafigwaoon ot' graft TO. 

m a eonvc&Qooaj manner Oram body paxaagtway Ml If » pounoaUy 10% of the endothrihai a exposed through 

desired, at atefi * FIG. 1 cntherxr tX ha via | graft or the npwinp or cxnanded aloo 12 of gnift KL It is fur- 

pronhrtu. TO diaposcd 'hereon, asy be intnajy cacu^l ther believed that tnaci paxchcx of endothelium w^nia 

to a coovenooftal Teflon TW iheach If. which J puilcd rarnended aloo 13 of grift 70 may rcruli in a rapid. . 

aw*? from projtncxta. or fiaft. TO, pnor to exptnxtoa of n mldccw nc endotheiiaiixaaoa peatera u ihown oy 

the pronhcBv or graft. 70. :s expenmcaal sndam. 

Soil with reference to FIGS 3 and a, it ihould be With refertnee now to FTG1 1 and 1 proaiheaea, or 

eoicd ihex rebuUr meaber 71 of pratthexu. or gn/t 70 gnfta. TO of the Type pervioqaiy deacrtbed m connecaon 

mtnally baa the flm predcacrmatteek coUapacd diarneaer. with FIGS. 1A and IB art ahowm, and the tubular mcn> 

d» aa doenbed m cemnecoo n wuh FIO. 1A. m order to ben 71 of grafca. or prceOitaei. 70 have a bioJoBca/Jy 

permit the marrooa of the rohular member. 71 into the M tnen coaang PO placed upon wed rurfacet 74 of tubular 

body panagewty M aa peevioualy deacxibed. when it ia ihaped mcnaben 71 Exnmplai of a ratable btcJopcaUy 

dcaved to mmlaat proxthtst 70 wtthm a body paaaage* taen coetmg would ba porowa peiywuihaaa. Te- 

wiy M for the purpoM previoiajy deecnbwS. the proe* Oon 714 . or other corrratMmei biflbgka/Qy inert piuuic 

thna TO i» expended and deformed to the tecood diaa> rneaerinb. The coaoag M afaould ba thin aid highly 

eter. d'. and the lecorad, expanded diameter, d*. a vurv ! J eturoe $o ea act to bxtcrfere with the denrerf expanse* 

able and determined by the internal diameter of the end drfonnanon of prcexhexnv or graft. 70. Cotnog W 

body neaaafcway Ml at thowo in FIO. 4. Accordingly. say be further provided wnh a aeuoa for anchormg PI 

the cxnanded ind defonncd r/radbona 7a upou dxrla- (FTG. 4) the rubular roernber 71 to the body peaaaeeway 

300 of anpottlaary bailooa M wdJ not be able to eugretc SO. Anchoring manna ft may be cornnttsod of a plural- 

Srotu uSe dcaired locaooa wnhaa the body peeugtwey «0 «ty of radially, ourwdly easeadiag projocoooa 92 

M. nor will the expenxaon of the proatnem 70 be likejy formed on the coeong Ml Aa acen in FIG. 1 the radially 

to came a rupture of the body paxsagjewey Ml further* ovawardly rrtaecrng pro^ecoooa IX could compnae • 

more, iweofar ae ptoatheem. or graft. 70 ia act a ~termf» plurality of rtdgea ft or other types of radially, out* 

Use" or ~ulf*amandiag Dumber", the proatbeeat o eea wurdly extending pso j a ex aoo a , Further, it may be deatf* 

eenautrstty applymg an ourwurd, radaai force aasueet *t ebie to have a piurmairy of cocsungs M formed in coaang 

the mtenor mrface of body paaangawuy M in excam of ML as shown ia FIO. 1 whereby the fluid coaamed a 

rhac rrqgurd to restat radial collapse of the body pee* body paaaageway M can be m direct contact with the 

aagtwsy M. Thea. croaaoa of the interior turfacav or dilate* or npsuded. body paaaagrway area, 

uittma. of the artery or bony paeaagewsy a ofevnecd. It is to be understo o d that the mvenaoa ta not limited 

When u * desired '.o use expandable tntmumaanj S3 to the exact dctaxbi of coesrrecuen. opersoon. exsct 

graft 70 to expand the lunaea f I of a body paaaagewuy euaerait or emaodarnent abowu and dcecnbed. aa obw 

10 .isving aa area of tuanett, the rrpieerte of tnartle* oualy rnodjfkaxjoaa and acutvsienaa wiQ bo apoarent :o 

TuAal «sacu!ar graft 70 by angaoplaaty ballooe SO, al* one taalled at the art. For esarnpie. the meant for ex* 

:©wt controlled ddaooa of the atennoc area and. at the pandug the p met h east or graft could be a plurality ot 

vame nme controlled csparauou and deformaDoe of *je !) hydrmulacaHy acfuated nmd maenben doposed oa a 

vasc-jiir rraA 70. wbersoy ^secular graft 70 prevnua caihetcr. or 'ae4araliry of angiopaaary ballcceta could be 

me oody pataagewuy M from coUapemg and dacrssaung uadhmd to expand the ptoaoama s or grift Accordaegly. 

the tuc of the previously expanded lumen II. Once the ravrnoos o thcrrforv to ba ueutexl only by the tccpt 

again, the tecond. eapaeded diaanater d* of otralumtnal of the i 
vascular graft TO. as ahowa m FTG. < is vsnahle and M t c 

deumirted by the deaved expanded internal diameter L a method for torptanang a p 

of body passageway 10. This, the expandable mtrala* paaageway comprtaing the steps of: 

minal gnrt TO will not migrate away from the deaved unlixmg a than-wslled. tubular meeaOer as- tbe pros* 

location wuhin the oody paaaageway M upoa defUnoa ihcsu. the tubular member having a plurality of 

of anpoplasry bailooa 10. nor wtO the expansion of «s tlots formed therein, the aloo being drspotrd tub- 

tntraiumnal a raft TO Ithdy cause s rupture of tooy ttaaaaily parallel to the lonaxtudiaal aara of the 

pautf c* ay M. xor my-trouon as ptevtously oescr.otd. ruouiar memoer. 

F jn.ier. should an mttrnal (Up. or future, be formed m nspoung tne prosthaas upoa a catheter. 
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MeTJai 'J* profihoo and attr.er *iL w aa :.ie rcoy iiily pirulei a :.".e .cr.paxoi.-ui ll* af :.nc r^uiir 

rU nxc-*y fry mthetrnixuda c»f u.d »dy pas- T.c?r.;e:t 

aad ifce tuoiuar .tnetr having i fmr siimrter wnte.1 

txriadJi ud de/ormtag *j* prcstnesj at i cra/cd ? trams -jura* uasal delivery =f J>e :wuur 3iem- 

eicacca wuhin the body paiaagr»ay by expanding > m xto a aody ?iua|cw»y uviog a iumen: *nd 

a por-cn of *jt catheter utocuieC w»;h me proa- the raouier member laving a secoad. upaodcd and 

thess to fcroe £e prosthesis radially aurwerdJy deformed diameter. upoa the application from (tie 

ujio ccutax: *ith ibe sody paaegewey, the proa- interior of the rubuUr a ember of a radtaJly. aut- 

• ttcxu rem i dtibrmed bcyoad m rune limit wvdly tit ending force, winch iccoad diameter .« 

1 The Xf*ho<j *f -Jaiir J. rVnfcer -a- . W ni :he sic** 10 variable end depeodeat upon the ameunt of force 

oft collapsing tae portion of die catheter auoc-»ttrj *vith applied to oc tubular member, whereby the tubu- 

the proithcitt. and rtmovug the catheter from uebcoy Ur member may be exploded and deformed :o 

paaaagewav. expaod the iumcn of the body paoaageway 

X Toe method of daim I bsdudbg the supe of; ^ ja. The expandable mtraluaxnal vascular {raft M 

geiinff a e»»f*r bo^j sa spaaed*. -■ » aie i . : « M casa U. wheroa the slca in unsfermly and arcumfer- 

pororm uaociatad iherewmhi ami the expacaoo «id ennaliy spaced (rem an>acent dots and the slots art 

de/ormaaoe of me prosthcu* ard ths ponnn or :te uWbrmiy tpacaa from adpeent slots aioDg the I on giro- 

catheter ia accomplished by tnflinsg the e iptn dah m , dmai ama of the ortoiar member, whereby at least one 

n/laubto portion of the catheter. doogtxe member a formed berweca adjacent slots. 

a. Ine method of ciaim t wbarem me aioa are urn* xl. The eapemdaoae intraluminal vxacular graft of 

formiy add cucamferermally spaced from adjacent iloo daim 14 wherem each Hoc hat Am and second eidx, 

and me sJoo are uniformly spaced from adjacent sloa 404 ttu first and second ends of each slot art diiocsed 

aioag me loogsuadiaal an of the njoutar member. jucrmccfcatc the fim and second ends of adjacent tiou 

whereby at least oae cloagam member is formed be- y ^ toaa^radmal axis of the rabolar member, 

cwecn adjacent slots. 14 The expandable mcoJamiaai vaacular graft of 

1 The method of data < wherem each slot haa Mm e2Aia ^ wberem the roboJar member does oot exen 

xod Mcnno ends, and the ftm and sacosd aada of «mch UT omwtfd, fa^, ^-] f ^ njoolar pe m btt has 

slot an disposed mtarmedam me first and second ends the first or second, expended diameter, 

of m } «*nt noa^gm.l«ig 1 md x »^i«oftharua>. M , 7 expandahat intraiummaJ vaacular graft of 

lar member. . ... „ ^ claim IX wherem me slots have a snbstandajly rerun- 

1 The method of dan t wherem the tarn- walled guiv ^^ nriTrra ^v— ^ rnbuUr member has the 

fabular member and the ckmgam members disposed *w dissmet er and the aba have ■ sssbstantiaJiy hcaago* 

berween ad jacot slots have % omform w%U thiccncxa> ^ wba ^ ^ g^bcr has the 

7. The method of claim L wherein can thm-wnUed ;s tmMB ^ txpanded diameter, 

tubular member o expanded and deformed toasccond -fhe expandable intraluminal vaacular graft of 

^^^^t^L^^L^l^t S ^ a wbmtm ma slots have, conflrwrnoa which 

*\Z-^ t ^^\Z.^J lT^: " , T 7 a robscanoaJ}y e paralkfeeram after the roboJar mam- 

internal diameter of the body pamgewty, whereby the bar has been • 

expanded thm-w»Ued mbnlar member wdl aot miarase 4 

fram rh* rfMinrf 'ocaooo withm the body niy*""* — 

«w y» —r ~ ^ of tba rtaa ^n«d psboJar >■■■■■ cl«m IX wherem the tubular member haa a bioloticalW 

docs aot cause a rupture of the body paeaageway. ^^^i^^^^aT^T^ *^ 

sjl Tne method of claim T. wberem the thavwelled "^JTIflJi^u w^i^ —tt „i 

rabuiar member is uniformly, outwardly expanded and « f , "** * Tp ** n ' D mwmummai vaacuiar gran 01 

deformed along us length. ' ^» «• 

I The method of dams t wherem the dmvwmlted ehc^gthe rnbuUr memoer to the body peaaaamy. 
tubular member is provided with a biologically meet , «• J*» **P**** mtralummal vaacular graft of 
cosong on the outer wrface of the mhvwutled nmular cieaa 1ft. whertm the anchoring mtnna u a pturabty of 
m*mb€t. jo ™uily* outwardly extending projectioaa formed on 

ia The method of claim ». wherem the coasmg • : *» :0 *^«- 

provided wnh a mm for anchormg she pfostneem m ^ ^ e expendable mtralummal vascular graft of 

the bony paasagxwuy. raim 19. whereto tii« £oaxmg h4i a pSurmiiiy of op*mop 

II The method of daia 10. wherem the means for : »rmn to allow commumca&oa between the body paa- 
inchonag o the coecmg bemg provided wnh a eJurahry 35 tageway and the rntener of the tabular member. 

of radoily. oarwiruly exatndmg pr o j ea noas for en* ^ The expendable mrraluatmal vaacular graft of 

fsgement with me body enmaguwey. clatm U. wherem the euuide of (he well turiace of the 

a The method of damt 1 wherem the coaoag'is »bular member o a smooth surface, when the tubular 

provided with a plurality of openings to allow comma- member haa the Mm diamtmr. 

atcanoe between the body paasaawway and the mtenor so An cxparetabia pnmhems for a body paaaagtrway. 

of the thin-welled tuouiar member. compnxmgr 

IX An cxpaadaola mrralmatnal vaacular graft com- a tanvwalled tubular member having first and second 

anting: ends and a weal surface d iip oae d between the first 

* tin*-wei]rd rooelar rarmocr havuig nnt and lecoud sad tecond ends, dm weil surfaca having aiubsun* 

ends and a wall nirsace dnpoaed between the first aj oaily endorm thickness end a plurality of dots 

and second ends, the well surface ha»mg s tub » tan- formed therein, the slots bemg disposed mbrtaa* 

ually uniform thicancas and a plurality of itou sully parallel to the wnsitudinal axes of the tuouiar 

formed therein, the* thru btuig dupoied tubstan* memoer. 



from -^^Uk^o,^^ bod, „. Th. t^drtl. «««Ur of 
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*jte rubuiar aember bivu j a fun lumetsr wbjch 
pernio mrnJummai delivery of ruouiar sea- 
5er :nto i 5cay paxxacewsy naviaf a lur.es: sad 
•jae roouiir member ha v tog * second, expanded and 
deformed diameter, jpoet the eppiicanon bffl me 
-utmcr of ;he :ubular son tor af radially, out* 
wardly sxtc&oang for=m. which tacond liimrur tt 
vanaotc and dependant upon the amouat sf force 
*a.;ii*d w me rueular meaBOcr, whereby the tubv 
Lxr m=rbcr any be manned and deformed to 
expend the luasen of the body naaaageway. 
2S. The irpwtnN i prwhtsxi tot a body pirngtwiy 
of daam 24 wberaa the tabular member he* a btok> fl- 
atly boy coaug oo tha wail surface, j 

24 The expendable pronbess for a body enuxagrway 
of tUaim 21 wtwtm the eonsng mdndes i rnui .'or 
ancaormg the tubular wabc? to the body pea** away. 
27. Tho esperadnbtc peoedscsa for a body pasangvway 
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31 ah ippi.-u.tt for mtralumtnaJly rctnicrcmg a 
boay ?aisa|eway. zcraprmng: 

to expancaolc and Ccformaole, than -wailed rvbuixr 
pToitnew havmg ftirt aad second ends, and a wail 
surface dirpoecd between die tint aad second end. 
the wail surface havmg a plurality of itots fenced 
±ema. the aloo being daipcaed subsunoaily paral- 
!eJ to tha ioopmdmai an of 'Jit prostheur xnC 

a catbetcr. tev«| an ciptndabae, uulatxble portion 

moiarnog aad remaning the ctpacdatle. taw- 
veiled tubular prosxhesu os the expendable, mf.at. 



of the crynnrtaHa. laiUuoic 
t of the catheter, the pfoethena is expanded aad 
deformed ndieJJy ou^vardiy eaao contact wna the body 

the aaooaaag 
ftnf combers 



of dam 21 wherem the anchormg means ia a plurality * aaepeaed oa the catheter adjacent the expandable, inflai- 
of radially, outwardly cxmsdag provtcuona formed on **** ponaou aad adjacent each cad of the expandable. 



the coaoag. 

21 The expandable prosxhaau for a body paxnmgrway 
of daam 25. wherem (he coeemg baa a plurality of open* 
iap therea to allow -—i-.-*^-^ betweca the body 
ptaaifcway aad tha iatenor of tha eabular sacaahcr. 

9. The expandable perm hens of dasa 24. «tam 
the the liou are aaarbrmry aad cuxmasfarencaUy spaced 
from adjacent alota aad the sloes art uniformly spaced 
from adjaceai saota aloof tha loagsradmal ana of the 



37. Aa apparatus for rrpaarifng the lumen of a body 
peeaagrway compruune; 
an ca^paaadatoie aad deformehie thm-wafled inaalu- 
aaaal vaacular graft havtaf first and second coda. • 
aad a wail rurraca dsepoeed borwcoa the fen and 
aecoad enda, the wafl aorfaoe hevaxf a pieniliry of 
alov formed therea. tha ikn bang diaaoacd tab- 
fttaoaOy peemUel to the ^r^«^>» ana of the 
grafcaad 

a catheter, baviag aa eryartahk. mfiatabk portion 

f tha expandable, derona* 
aMa tanlamjaal vaacslar graft on the capaadable, 
tn/btaWe pornoa. 

of tha ean aa da bla j in/Utaaie 
porejom of the caaheter. ma iniiaheeeaai vmacuUr araft ie 
31. The expandable proathaaa of daaa 24 vara expanded aad deformed radiaOy owwvdly into contact 
the tubular member doai not exert any outward, radial * (ha body peeaugawey. 
force whUe the nabular aMtaher aaa the fiot or sccoad. 21 The apcaraaaa of dasa 27. 



tf formed bctweeo 

20. Tha ejoeadaiOepRauheaaof daaa 2J. 
each slot haa first and second .coda, and the Am and 1J 
second cads of each slot art diaaoecd aterordtaae tha 
Hm and second eada of adjaeaatalptt along the lengare* 
dual axaa of the 



32. The expandable proatheaai of daam 24 wnorem 
the saou have a tmaataamaOy rectangular aWinncm 
wh«n thetubuiar ta«&a« a^ me ftrm oucacttr a*d tt» ° 
aloo have a subetaaroairy lttxagonal ctm^rtriooa wham 
•Jie tubular acsnber has the aecoad, *T"^**t daajaeter. 

33. The expandable prostheses of daam 24 wherein 
!he slots have a eoadifaraacm which a rubtiaanall) a ^ 
punllelof ram arm? tha nabular aaeeaaer haa aeea ex. 
panned and deformed tat* tha second expended lie an 
ur. 

34 Tne exnandabie proeibeaa of daam 14 wherem 
thcottiaadtof the wall surface of the rohular aaamhera u 
i irnoota Efface, whem ^e tutmia/ memhet haa Tim 




' adjacent tha 
able porooo aad adjecaat each cad 
eaarduaunnl vascular graft. 

39. The method of daam L 
fiaed for tha tubular member. 

•0, Tha expaadihae mo?aJummal 
daam 13. when-a taataiees a 



vaacular 
for the 



graft of 
tubular 



aL The expandable prestheeta of daam 24 wherem 
mntaluea a uoioad for tha tufcuUr naee&nar. 

41 The appararoa of daam 21 wherem tantalum a 
jnhxed for the nabular proathcam. 
43. The apparama of daam 37. wherrn tantalum ta 
for the mtrahisnitnl vaacular gra/L 
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thm jprm| force or expaason force, ar^d by lh» graft 
EXPANDABLE INTRALUMINAL GRAFT. AND epoa the body puMgrwiy could cum ruprcneg of to* 
METHOD AND APPARATUS FOR IMPLANTING body ?u>|cwiy Further. »he a»uat ocrwerdly 
AN T AND ABLE IMTUILXINAl GRAFT mdiicmg force earned «pcm the interior nrfecc o/ the 

i body pBBfrwiy can cause croaon ot the aumii «ar- 
RELATED APPLICATION rice, or mom. of the artery or body pmif eway. 

TTui .ppbcaooa is i cooanuaDoo^pan applicant ^ Another ehcrnntrve to coov^oonal vmctdarj mrgtry 
of Apple s cording iTPUanoo. Ser. No. 921798 »*» bee. percn™ bnflooa^oo. of eluoc vaiea* 
eow l\S. P»c No7?39.74I fled Nov. J. 1916, which a Ur mdom. or bioceegtn. through at* of a catheter 
appneanoa is a comwaiDon.io.p4rt of ApphaBt'i cc- 10 awmtnd aepoplaffy beUoon. lo tha procedure, ibe 
pcadmg ippUeaooe. Ser. No. 06.791009 oo« US. Pu. teeaopUxry balloon o art I ted wnnn the aceaeed vev 
No. A.73J.665 ftkd Nov. 7, 1915. enculed Eipendibte ad. or body pananxwey. a order u> iheer tod diiroot 
UffJuauiol Oriil aed Method too Apparartu lor the wall ooBptBeofl of the vend to aetata aa enlarged 
hrptti-izz aa Expandable UnJuauaaJ Graft, lames. Van rapea to arteriaJ aibcroedeerodc lesooa. 

~« 15 the rdanvoiy acoapreeme i e pinnae ritiaim audierat 

FIELD OF THE INVENTION whfle the eotdiibc Medial aed jdvaaneml byenof 

The arv^oon rcJeten to ea eapeadable mmlmninil the body peeargewoy arotch eroand the pUeae, Jhm 
gn.* Sx vaha a boiy paaugewey or duct aad* prooca produces itaani rii'iai. or • apifeaaf aad tearing, 
sore panicaiarly, caxacOablc anydasmaJ veacoiar of the booy feneriiy %mj tiyeni weernatiat 



grafts waicb are peroeulirJy wfti for rtpairioj blood 10 or miernd aarfaoe of the artery or body paaaagrwey, 
va-eto oarrowtd cr ccduded by daeaac aad i method 



avffen Aauileg. Toe dbsncDon bra • "flap" of aa* 
aad ippenns tor impiiaoac expendable mtraJeauaeJ Oerrytaa tacoe which awy radars the blood flow 
graft*. through the reaaav or blocs the lane*. Typically, the 

DESCRIPTION OF THE PRIOR ART jj mtnfma ml fim iuw wnhm the body pee. 

aaaewey cea hold me dnrepted layer or flap, apiaoa.tr 
UrraiuccunaJ endovaacular giaraag baa beca demon* ^ nanna! &ap craaaad by the eaflnon dilaaoe preee* 
anted by eapenmeattatm to prcani a poeshJe aileron- dm a ^ M>M1 0 eaBd ■ phot aanaat the cepaadad 
tive to conventional veecala/ nxrgery Inrxnlaannal e> b waoa the atiaaal flap can fold ( 



doveacular gn/aaf avorvee tat percotaaeow triaerooo aad doaeoiTthe lanaormaT 

bitoibioc^^tiidofattholarprcethewtr^ » iad eaw the body aa i Wbea the aoaaJ flw 

ddiveryvuacathfiertothede^lcaooowB^athe ^ 
veacalar ryaesk Advaatafci of tha method over coo- 

for iwpeaoy opoaaf, mcam«. rcmovma, repiacms, _ ,.^^,^1 ^ ^ fM ^ MjHl ^ lah of a boajml be* 




haelwayii 



biochtia 



or bypaaamg the defective Mood ve a ai 13 

Scraeram which have pi cvioeajy beca uaed aa tana- 
leaaaal vmKuia/ frafa have scraded coiled ftaakai _ ; a— a-. at 

|i«J epretex helically woaad cofl epnap ^•«urcd Ji^^^^trnStoL^ away from tha 
from aa expa&dahlc hoi-teotxove maienai: aad txpajod- w*~-~ary « « ■ ■— — «^ aw 7 raa « 
mgrxaiiueaaatedaeBO farmed of aamlcai ftcd wve m m Mood 7** ^™ "f^** ' 
a og-ag panera. la general, the fertgoiag souoarei *"**™ ! * ^ ■ 1 ' 
hav« one mamr daadvaatage 'm t 
theae nmctum auaf be debvotd to the t 
aoa witha a grven body p ea ngewa y m a < 
aate. ia order to paa Ihroagh the body paaagewey. as • « 
there a no dfecove ooatrol over Aa faai^npaadaa ■■ 

penaoa of a particular coded apdag^ypa graft a prwie* 
tcraaaed by the ipnag coaataat aadaaWdaiof aiaeac* 

meamoaawi 

of thaaneBbec 
' J i 
by a beflooa 

dae to me reaml of the body 
of theprevi. 
of tha body pemagaway. For 
of tha i 
■a be iirYauory to t 
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of Tahayiaa ancr.ru zed aeurofibTattarcu* it.c~.jJ itoni expanded diaatter, upon *J* ippltanon 'rom 
neaoscs say aor mnuJ ropoa* ind r Bca/rencs ±* unenor of the njbulxr a eaten of * radnJly. oo> 
*hrch a bdicvrd due io ifct fjbrouc a*xu/e of *±oe wtrdly attending force, which scccsd damcicr u vn- 



tble and drpecdau udoo ±c tjnount of force ipoiird to 

far rtptirinf blood vesaeb tornwed or occluded by J the cubuUr awobcrv whereby the rubuUr tbiped aco- 

discase. or repeinng outer body pMugrwsyt. the ben auy be expanded and deformed to expend the 

length of :he body paaaag ew»y whath rrquira repair, at lumen of tie body paxtxg r*iy. 

by :be inserooo of a tubular prostheoc grait may pro- A further feature of the present oveouoo a that at 

eat problem tf the length of the reqinred grift eaertot lean one cceaaacar aenber may be disposed in a ooo- 

eetooaxe the curves or aendt of the body panag rway 10 parallel relaoorahrp with respect to (he toegsradrnaJ uu 

through winch the graft a paaaed by the catheter. Io of tht tubular Bembem Aoctter feature cf the pnaent 

otber wgrot, a aany giarsnrq, u a Decenary to tup* avenocsx a that the at least one coanecxoi eoe abc r ray 

pan a kutfk of onset wuhia a body pemgrwiy by a be daejotcd oopiaaar with each rebnfar cember and 

grail, whxrcio the Icflfih of the required grift execais soa-earafld to the taax^rciiaaJ axis of ^e rxhular axxs- 

the length of a graft which caa be readOy delivered U beta. Aj addaboaal foanru of the present mwanoo * 

9 catheter to the desired location wsha the vascular (hat at leaat am c maaetag . saabo aay be a ±in- 

lyeuxa. Soot grafts oo do* haw the reqtnste abtljry to veiled, seal oaember. eopiaear with adjaeaai-tubuiar 



wfebst Bar vucaiar eyttcsa, lawaeaiarly prcathcacs or la acocrdaacs with the isiisjrifa_ the foiegoiag ad* 
grafts which ate reiaovity rigid end mot beading with 30 states have eho baea achieved laranib the proof 
fopect to char aaujgBtliaa J axes. cuahod for aapisntjBf a eemahry of prceshcaca wirha a 

Aecejedmajy^ prior to the dcvc lo paae a i of the proeat body pa a aaaawa y. The aatthod cf tht present nvenooo 



amatioav there has bcea ao expandable aoaiaaaauj aarama the steps of: fUspiamj a kast one ~*»f~mt 
vascular graft, aad tocthod and apparent for expanding eaaabcr berweee adjacent aesthete* to Oeaaty am. 
the haoea of a body pasagrwsy. which: prrvtaa re* 



. . » eees adjacent pfoahaaa to each other; dapoaae a pie* 

of rteacaes ia the body peuagewar. can be rabryofc 




jajneon of the graft cwsy froa the deared locaooa exsaeWwg a porooa of the catheter eeaoasari wirh the 

aad prevents repturin* and/or cram of the body ptnmhmuita$an*ulmmamotth*ptxmtbmundiaDy 

ageway by the expanded graft; psxoan aaaaf of aa owwwdry rata femes with the body peaagewey. by 

ctonajaud aecooo of • body psmarwiy l0 b« wpportr- dwornuog a porooa of the a least ear proatheeea wbh 

by to ejooejatcd grift; sad prtrndes the tm i aary flea- tt » farce m accm of the ciaaoc ^« of rh« ponioe of iht 

bUiry to tegonate the bends and curves in the rweaUar m kraut one prostheses, to arpaent the proaheaes wahia 

. Thasefora, the an has sought aa oaaatohaj the oody paaaarwty. 

' ar graft and aotfaod aad ■ i pa iru s A restaur feasant of the proem bjvtatjoa is that the 

i of stenoses a the beery seaaaaa at aay aa saaasaai end that w 

way; i* beoeved to be ahk to be ebHzed ia eraacal boely beuty pa— geway. a ftanher fearare of t 

pexaaeewayv each at tht left aaa ooreaary erwy af a m a that a caxbatar having aa exasu. 

tht heart; prevents ruccul of the body naaaaaway caa atet searajoa attoctatad cbertwitb aay be \ — 

b* av*^ to i vmtM miM wulsm xt* t m $i rat aa n i of the pstawhesas aad the porcoaoftfaac 

way to prevent ragnooa of tht gnft rwr ftaa uar m m a aseaaagaishad by atftaatf the i eeaaoabis bfiat- 

desved locaaoa: sad to prevent namnaaj aaaV-ae era- ctte seaaoa of Oaa catbaate. 

i of oat body a a afta ay by tht eaaaasauj mwX A fanaur rcexurv of the pecaaat i 

— eofeaeloae^ie4see«Bofabeurt auaaseja* aa afad nil si If aaabaf anj ti 

I by aa * ****** fTafti ai e» , a [L ea ch toxuaUr eacnaber h>vwg a piarabty of 

corves a the i 1 * * ^ « &*t>-*ad m^*m&> 







SUMMAJLY OF THE INVENTION 
la accccdaaca to the stvctaoe the fon. 

vmnugea have baea acharvad throw sh the an . , _ w , 

r graft. Toe pfusaafsa^ee. m Ma of each tubular oaraabcr, wbcrctr « 



.has *e uVoa aaay.be oauVwaiy aad eacaajaaaa tty 
I atv raaaat ftaua adjacaat taaa aad the aba aay be tea. 
i e» ff Wwyr awxud Croat ad^cuae tkaj alouf the kiuejtradi. 



. apeeratity of that wsfled rubuiar eaeaaan cauaaaat saoober b foraged tiara a a adjacent stout 

havtag ftw and aecoad rati nd a wafl surface daawwnt lautba faiisa uf lIm |janiai amaJia atlaj Uis si 

b etww at the be* aad" seeeeat enda> tht waUa aarfaaa aaa aa oaaaetnj ateajba aay In dapoaaj ■ a i 
bavtBg a aooaaooafly umfiara tbirraia and a piwvary 
of ikm fomw4 therwa. (he riota beetf darpoi 





Daily parallel to the lataauttai axis of the 

s to fleaubh/ nmsi i era puraiaut to the k>exirod^ aaa ef ^u robuaar 

rhevutf et bur A rurthur feature of da pceaeat 

livery of a aaa one couaactor aeotber a 

» a body paxsat> tba.»eUedL ipml 

aatnben havwf a tua«iar aesben. 
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U MCOf daact with the Bvqom the for*g°»l ad- FIG. Till fan vxr* of toother on bodies cni of • 

vtaugca bav« alao been achieve turooih tee Trtsou pxn or prtmhesn m acconUacc with the profit ia- 

mtfiros for atniimmaUy rcuforcng ■ ^dyp** 1 **** w 

v%7 Tic prcatat mvenooo ladudex: i ptonliry of a- FIG. Ui crom-»ecLcaai view of the jn/L ik© 

, um . «ad tUformable, ihin-wtDad mhuitr ?roKth*. i «k»g bz» 1—4 of FIG. 7. 

la. each proetbett bavog fire tod teccod cadi tad t FIG. tat pc np c cnv c ww of (he grift of FTG. 7. 

wtQ mrfice dxrpoeed between the fir* tad tecood aula, wbooa the graft bai bos bem or arocolated; tod 

the will nrftct having t plenary of Uoo formed nG. 10 u a pmpcorve view of the gnft of FIG. 7. 

herein, the ilou bemg dapoaed tabmmaafly parallel to after the graft htt been upeaded tad deforced, 
the loagavdmaJ axes of the prostbeaa. u tan oae coo- to Whik the m v tica oa will he dj a ribad to gdodccsoo 

K^rtf member berag db^osfid bcrweea adjaceat mho- wuh the preferred embodaaeat it wiD be oaderaood 

tr rt/anh»ff t? fte»>»r eaaaeet tdjtccet mhoitr mca- thai it it aot tscaoed to tiart the mwnnao m that eov 

ben: tad a catheter, bavtag to eraudthk. mflatahie ttidbos. Ot the ocotwy, it it kteaded to cow til 

porboa teaocitted therewith aod mehsJag maaaa for ^,0, — ct.-~-. ^ .owvakam « nay bt 

nc^rtmg tad remmg the cxpmdahk tad defoemebJe IS ^ciadod wiihia the apira tad aoope of the mvenoon u 

rehtJtr preehcaa on the eananrteNr, mflttthte poroon. darned by the appcodad emmm 

w)w »t *y ma ia/tabe of the —7—^*^ rtf ~** >< » - 

poroo n of the catheter , thearoedtnei trt etmmdcd ted DETAILED DESCJLLTTON OF THE 

JifLiimJinliinj ucn tnftj tern rneiin Tti-^-^T INVENTION 

PUfwiy. A farther ftamrc of th« proem j arcaoo a » u RCl. IA aad It, aa 

it On the twutamg tad manag mraaa may oorapnee ^ elar grift rr 1 

a remmer nag member diapcecd oa the catheter adje- MfCW »y, * B £ 
ceat the eepeadabk. inflatable poraoa cad adjacent 
etch cad of the eeaeadahk aad dtformahk abator 

prettbeaes, u ^ 

The ctptadahle jatraJuaiaaJ vteolar graft method 

foe aaplaaoag t ajarafify of afoathaam wame t body ^ 

pemageway. tad apparatus for uahamaaDy rmefbre- — 4 
tag a body pemtgewey of the proem mvcaM whan 

eomparod whh previoetly p r opoted prior an affmh> 30 
eaaal graft*, methods for ;< -r J *«' i *g them tad btilooa 
chaiquca have the adveatags of: prevtaaag 

: of aeaoaes; a beikved o penrni uppUat*. rypeaofbodyi 



1 70 amy 
grtfi 



- 000 of grafti ta crmcal body petsageweym, etch m ra 
the left maze coronary entry of the heart prweao 39 ... 
rtcaJ of th. body pnagtwty; prrvem of the SSraa eaUMM m the t 
bodypattaaewtybytheexpaadadgra^pm J5^1^-C«LS.! 
ra of the graft to a veroble aoe dapcadeat aaaa coa- W — fa Uam 
dixxn whhm the body paaagewey; permra osne of aa 

deaeaiedMcaoe oft body pteiiMttymbttepponad *0 CJI romm^e eaemmc i fv ^ 

bility to acgooau the beads tad Qffvia ia the wtcaUr aeao eapcrmg tr am portal ayp i Jj 1 * tf 



aad (5) aapaorava 

BRIEF DESOUFTIDN OF THE DlAWTNO J 4 , p^ft 

la ta» ^ i — •Tw^bOad»Ae«»fmaa>y.m.afthe 




FIG. LA * a a t np e c dw e view of a — , 

loa^^vtac^ graft or pci j ii » idlforabodypiMiat> oatty watof b ody; 

tht grmft. or pronhwo. iato a body p nir. M paaatmg the haam o f ^a bod y 1 

FIG. lBaa p e ra ae «r vevi e welmea^orp< t e rh e <ma regard, the at— ^ 

aa> of FIG. 1A. m in eapeaoal oo atf aaraDo e waaa «*7 dace wahm t 

dammed wimai a body paeaiamwoy; mmfy daP ^^ < fcm ^ ^ 

u^^j ^S^^ S^J^ 51 ^if^IT^!r7, "h^T^ r^^ltaa"^ 

cs?eactiBJ^ •€ ram aiTas^ anm'u 71 tad ■ * 

Tpng^ormr^a^^m^pAm^w^ eamotad httweaa the ta aad aatmad emUUmTa. 
flpartrathowamnaTA; • b»ltr eacmber Tl eat a ta i' 11 1 a r, 4 whjck m ba 

Fiqaitautaa meamaal vfciwcf dmoaaammt for bwaaftar deacribad m cyamcr datai. pwra «etmh> 

mtraJmaamJly remfordag a body ) tenacity, or for mmal dchvery of the mbaiar aam^Tl aamt bedy 

exptadrng the leaaca of a body aaaaajaway whhjhe aaaaaaawey tt faevmg a ha— 11 ,(FKX IX yi h reftr* 

graft, or prmehma\ai the ccmfifaraDoaaaa ' " " * 
IB; 

RGi S tad * arc aarapactrve viewt of p 
e body paaaaaarway. wuh the mafta, or pro 
big t coauag thcraoe; 
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dependent ?poa the amoun; af force ippucd to deform a/ memtxr 71. as will be hereina/ler iocrrbed J 

tic roouiar member ?1 grater detail. Tie expaanon c/ tvbulir xaxoc: 71 jw 

Tubular meaner ?1 may be any luiublt xau. : lot ccnfigunuoo ibowa in FIG. IB u further isilam 

<*tLZi i compauW with :he human oooy wc* ±e sod* >JMf tbe :?aft> of ratals/ eember ?1 ocx cnly because 

Jy Quids (not shown) wuh whjca :he vascular piA. or 5 of the uaifora tpacug brrween slots IX u previously 

prenteu. 70 may cone into coouct Tubular xexber described, but alto because :be Aackaeat of (be w»U 

71 nun also be made of a xsterJd which has the roqui- surface 74, or (he thickness of couoccong mantxn 77. 

utf loength irC sircry cHanctmacs to permit *^e cioaxite member* 73, aad .numbers 71. T9. u uc aac 

rcbuia/ memfier 71 to ae exploded ud deformed Som oafenn thirfrnm As u7 unrated is FIG. 1 en* um/crm 

the ooeisguntsoo inown m FIG. IA to :be rrmflgurs- 10 ihtrsnrti of elongate member 73 u show*, and the 

oos shewn iiucrued is FIG. 13 and further ;o perac prefejred moss-tocooul oonrtguraoon of ctoofate 

»>e fnn'inf ffewNer V »n rrain expMrtri tod i*> m ember 75, ranaocnag armfrcr 77. and tEi=b*rt 731 

formed sooneuranoa with the cniargod diameter d* 79. a fflnjanedl which cn«6gortno« is mcxanfiUr. It 

shown in FIG. IB and remit radial collacac. Suitable should c/ course be understood by those trilled m the 
materials for the UHinuy* of nbniar kcwt 71 u sr. me; the croan-aacacnal cemfiguraaoc zj an fa vr> 

would include stiver; tantalum. fsniaJess tied gold. mg compcoenxs of ggefto/f insrhsms, 71 could alao be 

rimanaa or any twtabl* pUtoc trmrvl ha^ag t>r rrq- suture. A* «-iS be her=scr)cr cx a cribni m p-auc* 

mute charscxeruoca previously described. tad. it ia prefhrahae that the ooatr aarfaoc 74 of p-ift. cr 

Preferably, rahular member 71 is inidaUy i thin- prothems* 70, wbjcL would be as contact with me Nx*» 
waned stainless steel tone hsvmg s uniform wail thick- 30 passageway a? FIO. 41 should bo rctstveiy smooth, 

oexs. end a plurality of slots CI are formed m the will WTUl reference to Fi(X IB. ft a seen that after the 

surface 74 of oAuur member 71 As leen ui FIG. IA graft, or prosthesis 78, hot bees crpacekd and deformed 

when tabular member 71 has the first diameter d. cha uuu the oon^fsruiou of FIO. IB, the sJou 12 wiD 

sioo 13 arc oatnosad nirnrinnslly parsikl to the loopo assume* a cubatanuafly ■a^*** ocnfgumxa wncn 
dioal aaii of ±e »buU/ member 71 As teen in FIG. IA. 23 tan tubular meinour 71 has the snoond. apandad diaeie* 

the iloa U are preferably uniformiy and dirumferen* tar, <f. as thown m FIG. IB. Such a haxafonal configa. 

mvUy spaced Crom tdjncesi slots aX as by ccsnccoag raoou wCD result when the aloes g? inaoally have s sub- 

members 77. which cocsecung members 77 preferably atan daily recxanguaar oe^gvssion when the tabaiar 

have a length couaJ to the width of slots tl as teen in member 71 has the? first diameter, d\ Oastrsted in FIG. 
FIG. IA. Slots S3 art further uniformly spaced from JO IA. It should be noted tfesi were (he width of slou 12 to 

adjacent slots O alonf the (coptudiaal axis of the utbu* be wbstaadafly re du ced, a h e t o y the length of con* 

Ur member 71. which specutg at preferably equal to the occtzng member 77 would asea^xanase a angle point 

width of counecong members 77. Tnui. the formanos isuaraacooa, das expssnaou of men s tubular member 71 

of slots C results in at least one donpts member 73 would result m sloes S3 asamsmmg a coedlguradcej which 

being formed bcrwecn adjacent aloes IX caonnate mca> IS would ba -try a narsjasmaram (act abowaX 

ber 73 catesdiag bti»ua the fust and iccood eada. 7X It should ba maud thai oot oajy ai oaauiar mamaur 71 

73 of tubular member 71 as seen in FIG. IA. expanded bom tarn csaaflimsx i o u shown m FIG. IA to 

SoU with reference to FIO. IA. each slot wuJ have aducve the ctmfia^rataon shown m Fia IB, hut oabu- 

ftrst and iccoud ends with s eoaacctmg member 77 Ur mexobcr 71 a mrthnr *dkfbttnauf * to achieve that 

dxrpoaad u the first and second enoa of slots II Prefers* «o crja^lgurataxL By oat of the on " daTutuau T is meant 

bly, the first and second ends of each slot O are die* that the material frees wtbch grsit or prcehesis. 70 a 

posed uttcrmediaia the first and second ends of adjacent craafacrurad b a ab) a m d » a farce wfetta li gresxer 

atoo 13 along the Ittajruutnai aaa e^ the rahuav mean- than the aiaatic haas of the ssasarasJ tmlixad m aaaka 

b=r 71. Thus, r o oneron g snssmhun 77. which are dnv robular ewmbcr 71 Aocordzntry. the force a atAacnt 

posed at the first and aacoad coda of each slot U aad «S to permeeacntly bead alrmgan a its 1 an 71 wberaby 

^ ^ ^y^j^y ^^ ^ ***** stesaaats of das riragara asssebars 71 pivot about son* 

D Mloti% the loncnidtnaJ axil of the obutar aassnhur 71 m an they ssvtst wSaa^dZ Lascar of tbama*- 

AceordmgJy. dees 13 am seefajnbly aauformry aad bar mesaber 71 acimaaa from ma first taaaiai dL to 

circumfcrceually rnacad from adjaeamt slots, east sloes so the esyasussd ilsuaaam, at* of FK1 1E> Tne faron to ba 

13 adpceai to oua asssthar aiong the aonnxtueassal aaas of applied to expand caaoiar masnhir 71 wbsch a aaptaad 

tabular mssmber 71 are as a aaajmal rsiancuaaap wan is ifn isinaii iliuli ifll hi laaissalii ihaulinl ss 

one another. Aftarumcjsg steo aaasaasi aacas the ear* gi i ir gsaal ■inar iTiiat a aaffl 

cum/erenca of oabutar menshar 71 at both the 6ra sad omuaer asamear 71 but sasomi: 

aa^er^TlTlofttTb^ a a ahir nwuloaJTaava fj 71 as the aaaaar aswyteuaty - 

skneibeo^msperoaimasa^ poroous of the cicasuu meaahars 7f wsncassS^aao 

a compWta ita t% sue* haif^aot (2 bemg beaauaed by the ends of ccauascaan aanat n 77 do sot -sprmg 

members 71 7f, at boa the ilrm aad second ends 7X 73 bach* mil sasaaa thair fiafl g a s a k a saowa a FIG, 

of tubular meosbar 71: Ajtfsoc^o^grssVorpr iaiS asn, IA. but raihcr rctaaa the ccad^traxioa thereof ss FIG. 

70 of RGS. IA and IB a lamerssnd to have a leagih 40 It Oecuarael m^proanaaavIBi 
tpproxaaaury eoasj to tat leafm of two sioo H ft 
should be anparcat that the ksn^ of tan sjsA 7Q count 
be made longer or saorntr as deatred 

The Soretomg deaersnad camstracooa of graft, or 
prosthesis. 70 peruana erarl or ptcathems. 70 to be en- 43 
panded umformly. aad ourwardry, m a control Wd aaan* 
acr mro the configuraaon ahowa as FIG. IB. upon the 

•ppUcxtmo of a suitaese force from the mterior of robv FIG. IB. tubular i 
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ward, radial fore*, a that tubular member Tl a not t SnU with reference to FIGS. 3 tad < n mould be 
-iprmg*ait~ or *VI/<xpw4iAg acmecr'*. *o>ch aoud ibat JUtwJtr man be Tl of pranheua, or graft. 70 
would und to exert aa owwtrdJy radial force, aroalJy has the ft pTtdeteramel ooQapud dmBttg, 

Wnh reference sow to FIGS. 'J tad 4, the ©chocs d. it described ia conaoooa wnb FIG. Ia. at order to 
tad treartrwof the present avenooo wuJ be described 3 permit cbe steroon of the tubular member, 71 mio the 
o grmier detail Ooce *p-» ft ibooid be a adcrs to od body passageway 10 as previously described. Woes a J 
•jut the mr3odJ tod apparatus of the present mveaooa desired to implant prostbesi TO within ft body paamgt- 
ftre tatfti) oor oaiy for stranding the larora of i body w*y IP for the purposes rtirnooily cexneed. the prov 
peaugrway. sucn is an ah cry. vem. or blood vexscJ of thesis 70 is. conro'dably cipanded and ceformcd to the 
the farm in **snkr ryneax but are also usefttJ to per- 10 second ri is mm it. d\ tad the second, o pentad diame- 
form the ->rrw>04ty described procedutes to moihias- 'XT. T. a varuoJe lad dcacrmn^d by tat lasrrcnl dtamc- 
tally ranforce otber body psasajjewtyt or ducts. * to of the body aaasnftwe? 0. as shown m FIG. < and 
prrvwoiry dcacrmed. Stifl with inference to FIGS. J by the aiceni of nrwreve of the inflatable porooa M 
too 4, x* expandable atrammmal vascular graft, or of catbeear DL Accordmgty. the expaaded cad de- 
proctbexa. 70, of the type d es c ribed ia eemaeeaaoa whh 15 formed procshaba 71, ope* eWLaaoa of ftosponlarry 
FIGS. IA aad LB. is daooaed or moaaud opoa a cethe- hailooo. 0 wal ace be able to estgrute from the deatrec 4 
tar P. Catheter O has aa tTpanciihk. asflatabte porooa loeaama wrthi* the body paantajrwey JO. mor w\D du 
0 aatocxaird therewith. Catheter 0 ■dado ascaas far eayan n ma of the proathntn 70 be ttafy as eaaaa a rap* 
ctoennng aad retatamg M tat esaandihk agalawasal Bam of the body pantagc say OOl Farthenaonc. meotW as 
vaaraW graft, or pnsrCacsxa. 70 on cae expandable. b> JO proathcaaa. or graft. 70 a not a "sprag «4iaa - or "self* 
datable pom U of catheter U >>tferaWy. the eaaendag eneasber-. tat prosthesis a aot eoastnmaiiy 
aioaaoag tad majtung aseena IS comprises remitter applying aa oaawnd radial farce tftiaat the anarioi 

nng aesaben M daspoae d oa tea catheter O adjaoem aerface of body paaaagrway ia eras of that re* 

the capaadahk asflatahla poraoa Mof aathaaer O; aad qcarad to rteas radial caUapaa of the body passageway 
a reuaacr nag aeeaber U ia diapoaed adjacent each end IS ML that, crtaoaa of osa esunor surface, or stasia, of 

7X 73 of the capaadahle meraJvaxnal vaenttaf asait or the artery or body peaatfewe) a prrreaaed. 
protthesu. 70. Preferably, as aaea ia FIG. X retainer O/hea a a deeared to aaa crpatrttMt wtrthamtnal 

rmg m em ber s are formed ategraj with eathctcr O, aad graA 70 to capaad the lasaca II of a body paaaaaaway 

the mamer nag member H ad>aoeat the leadtasj Bp 17 00 aawg aa area of ataaoaa, the e^aaa oa of aaratu* 
of catheter 0 slopes upwardly aad away frets catheter 30 aural Ytacular graft 70 by anajopltary baflooa M. at 

op 17 in oider to prataa and facta graft or prostheses* Iowa ooatroUed djUdoaef the ataaasoc area and. at the 

' 70 at it is maenad ato the Insaen tl of body ptsasgeway asase uae conuoOad czpenaoa aad defcrtnenoa of the 

SO, «a to be heresneAer deaenbed a greater dctad. The vencoUr graft 70. whereby venoeier graft 70 prevema 

rrmaming rttaacr nag member II as shown a FIG. X the body paaatfeway at from oaBapsaQ tad drffrrasrag 
■lopes cowowardly away from dp tl of catheter tX to IS the sue of the previously rrraailal hamea IX Ooce 

asare easy removal of catheter O Eroa body passage* assua. the second, expanded diamexcr d* of airtiannaaj 

way 00. After eapaadahla manhamaal graft, or proathe- veacolar graft 70. aa shown as FIG. 4 a vartahle sad 

as, 70 has been disposed apoa catheter 0. ia the aaa- determined by the deatred asssaaded aanal dieeacier 

ocr previously desc r ibed, the graft, or proatheeia. 70 end of body peaaageway 00. Tbm, the assnadahas sstrah> 
catheter 0 are tascrtad wnha a body passageway 10 by so esmal graft 70 wffl six es grate away from the daasred 

ceihetenaeuoo of the body p»«*afewwy W m a obvo- loennon withm the body paanaftway 0 epoa daslaaea 

oonal manner. of aagjopkary baUooa tt nor wiD the eaaaaaaoa of 

In t convenodnai maaacr. the catheter 0 aad graft. estrsiuaiaaJ graft 70 likely canst a rapeara of body 

or proeihcta. 70 tre delivered to the deszrad kxaooa peaaageway ML oor any eroaoa a prrnoasiy deacribad. 

wtmsn the body passngewy M. whereat a is dented to ij Farmer. thoaU aa boumeJ flap* or Bssarc* be formed ia 

capead ibe hantn tl of body p aaas gi 1 ■ a y 0 m« eOTin* body psssa gsja ay 0 ai the loesmoa of graft 70. graft 70 

eanaJ gnti 70. or waere a a deairad to triplets proatha* wdl mnarn that saca an autmal flap will not beabaam 

as 7a Fluoroscopy, end/or other convteoonnl inch* sold mwardiy boo body paaags i p 0. nor mar loons 

eiquet any be eolited io ataare thai the cashetnr 0 end end Aow tnromgh body paaaaajewey ML In the s 

graft, or t*roathtaas» 70 are d*ii»aed m the denied idea* S3 of cahsmg graft 70 a the amsaar pjivioa 

aoo wnhsn the body panttan amy. IHnaheaa, or gran, m expand the haaaea of a porooa of a < 

70 a then coatrollably esaanded aad annsraad by con- saaaan ay t rach m the left aaa coronary artery, it a 

oxsUabiy ejaaadmg tba rrpaadahle, aftatthto partaaa t ata m ad that the atasal flap wdl he aasbm m occtnda 

MofcMhtwOLwianmbyompwalBa ma aft aaa coronary anary of daananaadcejew the 

capaaded aad defbrasad radttOy, omwardry aao )S death of tan petnms, 
coataciwnh the body jiaai|isaj 0aabowaaFlO. Batata* it is only i 

4. la this retard, aa ■ ag i ■ tihli, nflitntai porooa of baikoe 0 one tune m order m c 

catheter 0 may be a un a aaiiiasJ sa ga ip l sa rj haflooa 71 a a batscvad that a prmer asaeaamofc 

U. After the deatred- expeaama aad deferment* of mmnerkaycr of tW nwsoa. or iie«sarfice of tWbody 

pmthcea. or graft. 70 aaa bean s» ijasptaa s tl easaa* 0 paanagtway. will be p reserved, asoor a the cssent of 

pUaty bailooo 0 may be aaBaaa art, or daamsd. and tha eadothetial cmaaamtsa daring anaalaaasal aapdptaaey 

catheter Q may be rrnsovtd at a ooovnsocanj aatacr a proponaataai to tba baOooa saflaooa ana. Farther, a 

from body paaaagawiy 0. If da a dssl m ansa a FK>. X theory, tha aasoaat of praaan id atndthatraa anaald on 

catheter 0. aanag graft or un ia h saa 70 fl isa ns a rt Urga becnuae a tha cjmaaand cocJa^msaof graft 70. 

thereon, may be tnuufly encaaad in a convcaadnal To- U pntanoally 90% of the eadocheinta a aepoaed taeoegh 

flon tx sheath 0. which is palled away from pronthe- tha opemap or eapeaded aloo tt of graft 70. U a far* 

to* or graft. TO. pnor to sanaaaon of the pfpsthesat, or thcr behaved that atna ratchet of endnmammn wishm 

graft. 70. eapaadad sJou 0 of graft 70 may resah ia a rated, 
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ooluccntnc esdoihdiAiiuJton partem u lio^n b^r of ordinary ikiU ui the an. i^at ;he 'JucxDas of cot^ec- 
apernamul lAsdia, tor acaben 100 could sllcrsaaveiy be cmlLrr (Ixd 

Waft Fernet »w to FIGS. 3 ud i pnwtioa. or that of decante member >. however, it u prt/ersoie 
grafts. TOef tbe rypr previoudy described a ccexcoou that the outer arcuaferanl wrtace 201 of connector 
with FIGS. 1a end IB ire thown, tod Cx OJbuiax mem- 5 members 100 ties ut (he an* pirnx formed by (be wujj 
ben 71 of graft*, or prostheses, 70 have • hmlof caity wrfcee 74 of graft*, or pratboo 70. a Jem to FIG. I. 
mer. or aologicaBy ccjmptobk coating 90 placed upon SrtU with reference to FIGS. Ml connector man- 
well turfaces 71 of tubular ahaped meaner* 71. Exam* ben 100 ere preferably disposed a a ooa-pvttlel rels- 
pies of a ncuble biologically not eoaoag would be ocaam with respect to the ionptudmaj sort of adjacent 
porous polywethane. Teflon tw , or other eeavcnBonaJ 10 grafts, or prostheses, 70. Fnnbcr. if b preferable thai the 
bioJopcaUy men plasoc materials. Tbe ccecmg 90 at leas one connecter member 100 * formed as a thxn- 
ihooid be tins and highly clastic so at not to interfere walled spiral owxoher JO* which it oooboar with *hr 
wita the desved rrrani i rru and def ormicon of proetbe* oatir wall surface 14 of tan adjacent tubular Members 
ao. or gxaA. TO. Coaxag *> nay be farther provided 7L or adjaceat grafts, or preeeJbescs. TO It should be 
aacant for aachtng 91 (FIG. I) the tabular IS noted that although graft* or prostheses, 70* b fllvarsvd 
71 to the body passageway A Aacborag m tachsdmg three grafts* or prostate** 10 OezsbJy con- 
i 91 may be conspnaad of a pJuraliry o/ radiafly. aeesed to con another bv cntMOor tscmbext 100 it 
ourwftffiryescBdinf ^jnctionn93fomndc«tbncoai* aw an r»o grafts 70 could be cceateeaad to am graft, 
tog 90. Aj anen in FlGt I the ndaiDy outwardly a* or proathcaav 79*. FarUcrxoora. aseey grafti T% coold be 
tcatddg urojeceen*. 13 amid aocaprac a pieraiiry of 10 flenhry rreraartad by i nee mm naaban im as ere 
ndan %X or other types of radiiOy, ouiwardry crtcad- fcearsd M farm graft a ainibab. TTT 
inn prc^ejdians. Farther, it any be desirable to have * Tbe destroy and cspuneka of graft or prcetbeta. TIT 
ptutaliry of opesap 94 formed m conoag 90. at shown b the acme as that pmicaWy dencribnd in conmccboa 
m FIG. S, whereby the 0md coacsiacd ia body psssagr- with F7GS 1A. IB, and 1-4. The knfth of the cxpaad* 
way 90 can be in direct contact with (he dilated, or 23 abk. mflnafak pram 44 (rfnihm- C wmlA h~ «^ 
czpWad bc^f patasjmy area. Etasnpla o/biolOB- mcoofonn wimibe length of graft, c* prosthesis. 70. a* 
enfly foireahhl e cosonp 90 would mdude coa&ap should be readQy ippnrent to ont c/oedfamry saiZl in the 
made of abeorbable polymers each at ihoae m»A to an. Escepl for the ksgth of an expandable. 
manufctua ahaorbnhJe taaret. Such absorbable poly. poreoo M of catheter O, an method of delrvtry of 
men iadode poJygiycadas, poiytacoido. and copcly. JO graft, or ptrsnheea. TV and hs ss^eeowot controiiabJe . 
am thereof. Such absorbable polymer) conid also czpcassoo and deloraabon as the sua* as previously 
contain vartoca types of drugs, vbcreby si tbe coetmg described. 

90 b absorbed, or daxrfvts, an drug would be slowly With reference a FIG. 9, an proeiaems 70* at 2ms. 
reknaad iaa the body paaageway Ml tmcd in the oaa^vaiea it would aanaan who bang 

Turnaf now a FIGS. 7-lfl. sb espandable imrslu- » debvered a the desired tocaaoa within the body pas- 
aszBal vaacTuar gjaft. at prosxbesss. TV is shown for nsgnwny 00 and an gaA or prostaan, TV a dsspoaed 
isnpUnuoen in curved body paasageways 18. or for use upon catheter t) ced b paaanf aroogji a car ve d par- 
in do* pud tectums of body passageway KL when a aa of body nessmgvway a\ ach a an arterial heed, 
prosthesis, or graft. TV b required which a looser ihaa For cJarny. caasnnr O b not thowu a FK>. 9, saccthn 
the grafts, or prostheses, 70 of FIG. 1A. IdeoocaJ rrfer- a Oaamliryof sudicnanttrsOb wefl kaown m the sn. 
owe aaacraJa arc toed aroeghoa FIGS. 1-10 fa As swa m FIG. 9. becsoas of the dbrweanu of flesble 
tkaeno which aa the sane in despa, cosjtrocaoo. i neaur or ascmbea MO between adjecaat aWlaraea* 
aodopcraoceLathcapravauslydm ben Tt or grafts, or laiwitam 74 graft, orproathaas, 

oon wtaRGSw U-4. and pruned reference eemcraU TV b abtr a 0caa> hant a sraalatn, with renpecta 
are used fa eleaeea which are eanlar n oaassi ntaca, a the atmgjrodi&aj am of grift, a prtxWnk 7QT. a a a 
oaaaa. and oonrnaa. a ana pswvseaJy desoaed as be able a aeftana an cava a bcot 

C °M^^C l ?^tst't ^ i ill ■ in ,TV g nt m r aaaaas aaa i S I 
mcludaa a ptaraiiry of pimiieaa, a grafts 70 a dsv a graft TV. an aeeang between unataTsnsenbaenTl 

scribed prs^oualy in coaaoaa was FIGS. IA» laV a taertswas, cr cspamds. aboa the oaar akin o/tbacerve, 

eallFrtfcrafaly.thekngao/eechgrs^ a bead, m mo an njirinj asnassa. a m coes- 

TO nspproia^rthekssg^cc'onnilota as3.<ie ^ prrssed. on the ana san of an enra, a band. 104. 

the length of each graft 10 could be anpmnaaeli Lauwisa, spiral aaaaaj ■ncian Mt adjacemt the 

cooaJ to thnkaffaof two ilea tXa fiasroed atria outa sac c/ cbn cave lO heaary and rcavikatiy 

\A-Dvpcm**mwmm*l»anTdKmh*mwm*KTLot tj squab a perast the aneenan of an son 

asiianamt grafuv aproashaes,74.b a less ose csasac. aed the a*rsj ccaonoor acaben m ntf>» 

tor auaba 100 a dnssay coaasct adjacent ahuia aaacaeo/ thecanve, 104 fleam* end rtsoikmry c 

members TL a grafts, a nraaaaaa . 70. Caacear prat a pemut the oncnan ss tbn apansaj ban 

aenba. a n anstea I00aanrnaraa4y brand of an tubular acabaa n on an ana aa of cave 104. It 

aememaucfia»aagar»7Cl«pnra a sensed be aotad can ecanecar aataea lOOpcrascbn 

ccasweor aanben 100 any be armed aaawJy bn* bnaaag, a naaainoav nf lijar ant aaaaanaana Tt 

rwea adjacent grafbi 70. a anuar saaben, 71 a in ay 4rocoon aboa thn aon^oaaei nam of graft, a 

thown a Fia 7. At acn a FIQ^t, an qua agtsaaj proathcas. 70*. 

csafinaason of rnemrtor member, a acaben. 19X Tarmng now a FIG. ItX graft, a pratbessw TV a 

along the tooginrt nsi asst of graft, or prosthesis 7V. a a t&ustraicd m m apaadatt and deformed ccmlLgaamn, 

tbe same, m tha foe aa cror member, or members, 100 sualar a tbst Uhmraad m FIG. aBL U shoald be aoad 

have the tame anttrm wail Uaaness of eionsate nicm- that ihould it be desired a t&plast gyaft ot a^siiusia, 

ben 79. Of coarse, n should be radii y apparent to can 7ir on a curved portion of a body ptananawty 00. ach 
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mounuoon twi speaaea wooW be oermffted *y ±* 9. The method of duo L whom t thin-wiiled. 

connect or axmben 100. It ihouU aiso 6c Docsd :hai tabular member a utilised t> each prrernrai. ad) sjbu- 

pronbesct. or graft** 7D could be floobiy comfciod » Ur member hanng a plunfity of tioa formed '* Tt=. 

ooe aoabc? » faro a graft, or prosthesis* TV w&eraa the voa besng disposed sehKaanaDy parallel w (be 

neb grtfti. or pronhesei. 7t art fenced u *are sab S lonptadiml 4x3 of the tabular member, 

robes of the rype iDunnied it Applicant'i opcBdai 10. The method of dim 9. wberea taeuhen o uo- 

ippbooon. Ser. No. wmstt. Ned Nov. T, 1915. bed for the nbeiar member, 

caotkd. - ExptadabU bmlummai GnA tad Method IL The method of claim 9. wherein the dots ere 

ted Afpa/aus for tmpUaoag ma Eipaadtbie LoutIm- oufanoly ted srcua/acoaaQy spaced from adjacent 

biuI CnA". which tpphfirmn is mcorporatcd by 10 aloa tad (he Uoo are mofarmJy rotced (ram tdjaccat 

reference Sarin. does along the lonmajdinal tea of each mbaltf mem* 

it a to be endcrsood UUl the nnrennoe a sot limned bcr. whereby at km one cJoogau member it formed 

te At sexct iraili a.* mnarMtum. o*mnoa. enact bowan adjacent slots. 

wxkurvkls or trttodancnti tirm ted desnbed. u 12. Tht uahod of dees IL wheron iht thhvwalfcd 

obvieoi mcdinctnoaa ted aqnr/akam wiD he apparent 15 emoiar member tod the ckmgaet rnesobm. disposed 

to cee skilled m the e*i Aotttdmgjy, the mvmsooa ■ hmw m attjaoaat dots heve e easform well Thtrrem 

tacrcfae to he heated only by the scope of the en» IX The mmhed of claim ff. wtnrcm each thm-wmikd 

PC Whm e claimed h= li—nrr wttha the"boW'yeemariir« the seeoBd, o- 

L A method tar anpaartBf a pbrairy of proet b cnai peeded diamaau bc^g >nrmfa*i aad eeaamsmad ay toe 

wtthm t body pteaeewty comprseeg dm steps oft enrul dmnxer of the body passageway, whereby 
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a catheter. way. 

I the prostheses aad catheter within the body 14. The method ofclmm U wtsrtm cecb thsa-wnBed 

ageway by cathctenxaaoa of said body pea* n aammr em»bcr a amfonaiy. ovrwarcDy apteded md 

s derormed atoag to Icofth. 

providmf camooOabteeepBaaiDaofatkameaeefte \S.TtomBboAatdm9.'md*idingib*n*9at4*> 

prauheso at a desired bcadoa withia tht body pemag the at Iran om c 

ptuageway by etaeadiag a porooa of the caaaeter each taMar member ai 

amociated with the prostheses m force at lean oae asJ aaa of the tabaiar i 

of the prostheses radafly oorwardly mxo rmesn a 11 Toe octhod.of claim 9. aacmdrng thetmpof form- 

with the body aaajagsway. by defoaaag a porooa mg the at kam oae cmoaeetar member as a rtiii waflaif 

of the at lesat oae proathesa with a force m eamaa amral member, copiaaar with'td>ccet mhotar meav 

ofthtclttoeam^c/^ponmaefthcitUamows baft. 
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dapooiag the at team oee eoaa«cw member coplanar uma ajam QJeVomr maanaccajsJ ao a pa r allel to the toop- 

wtth each ruboiar member cad aoo-parallcl to the loeg> DJdzsal axis of the mauler aauabeaa. 
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rbnc&cn co hold opea a segnseat of a btooj «oad or s4eataooe sua. A vanary cf ateeaafortacoTxeg thrxoit 

other snasocaictl trace, Ta*y am aaracxUaf hr aasabat cs o>a rrpaedebtr aacznber oa dat catheter for delivery 

for oar to rapport aad hold bach a dissected enenal » at tea deared tocaooe art avavbbav h is presently pre- 

haetg which cat ooolade tht ftaid petaeecway there* tarred co cassias ess tht steal oaao tht balloon. Other 

through, ateaas to atcart the treat to the ballot 

Farther details of prior an status caa be found a U-S. a* odfas or collars oa the ta/larahU a 
Pat No. UUJM (Alfidi es aLfc \J£, Pat. No. iJtUU 
(Balho et at* U.S. Pat No. 4J11S43 (Vines at eU U 
U_L Pat No. 4.ro.6eJ (Pataauh U.S. Pax Ma 
4,763.121 nUaefibrath): US. Pat No. 4.goaU2 (Ooa- 
asreoh U^. Pat No. t.tSCSU (HUtoaadh aad U.S. Pat 

Na 4.111042 (WibotK watch art haraby nscorporuad aaj pesern. eg. aerpentme. Tot t 

hartsa ia their eneimy by rtsevtaot thereto. a) af Oat aeehslaaag cosapoaan of tht cyfiadrical ctmest 

Varioos saaaas have beta datanbad to dah««r md a rctaar«aty aiaafl aad prarcrably hat aa apacs ratio of 

/sapkaas steaa Oat aaaahod foeoemly deaenbat far aboat rwo to one to aboaa OS to oat (r-g. tat ivio of 

d^thyerat t aaas to^ a^dga^ « iaiasDeoal locauoa the bexgta to the width of aa oodalaboo). A oa* to ooa 

abbt a^csabcr. such at a balloon, provided oa da* daeal I) opaa laocalasad aracoara of tht stats ajfewi for tht 

rod of an wsTtvaactsar ottheter. advaacsag tbaquwaar aarftaaot of baood over a tarfa aorooa of tht arterial 

to the dexvad locaooa withat tht pataotrs boty .aaaaa. wsd watch caa uapfra the aaalsag aad repair of a 

mOuofif Om fUcom oa the aibm to cxpatf \Mm mm taai g i arterial Baatf. 

aaoaparasaacncxpaMaadcca^Baadte Tat radial capaaaina of tht expaadabla cyfiader df 

thtballooaaadfaaac tag tha easaatm Oat af Oat aaaV ^ asraat the aadalaaag paaara thasaaf aiailti to chatfta 

caloat cttcotaatarad laamg poor staast iajiaiit aaaav at a aajiai which remix froas dacraaaiaf tha wave* 

taatsag tha radial rtejdary aaadad to aoM aaaa a ktatt ajrat't aaajtaada aad the ftpaiaij. PrrAraWy, dat 

^ B, * <^ wbila at tht ataat daat Mattt ta tag tht ^aattaav it hi ig pacurat of the aaMdsai crtiadncxl zxroc^ 

dal fieabihiy of dat ateat b fiaaiSsait is> taWarv taraj art at phaat wtch each other hi order to proves! 

What hat bataaaaoaal aad bartajfat mi ililii at «9 tat laaiiaiiua of tht sceat atoag ts Wagth whan a a 

«^^b» %^ th ocpaa of OtxaaJry at data eta otaaai The eyifaatrical stractam of tha aatm 

^fp^^V^^l^^^ m ^" aSS t T ^ ^ F^ 

SUMMAJtY OF THE WVEtCftQH lat .ilw N»TI afloyy 

w^aa iaa wees oc ooaaaraaaoa a rcato^a so at at 

The prasaac anatatat a\< 
stem wakh at latadi try ottsai akaag ha *- r ^ — _ mmm aad at t r 
asissofin1iiiniadi>ai| throaghi 




but which is toff aad statao estoagh radetffy at aa at* wat ataaaats cy la t dnca l deaaata ahoaJd have a t 

Beaded ccodtaoa so saaaataat the patcacy of * aotv *aaat tiisa ateataa aatsaaratdat traatvam dsaaag 

Ioomeb each at aa artery wfcea litteaiaal thai eat, af oat atetaaaaag coat 

The sxeraof tha tai>etTSca traartATy tacroaa^ i pawa». araaal naaiea, Tha i 

Hy of ladssily eT^aadabac crtaadncal eiaaaaaj watta eh tea at a) a aajav) 

art rataavaiy hairneadiai ia their abifcy to tsaaed aad araad aaaatata lr 

to Oca fetttrve to oae eacebtr. The tadrvitaal rataaUf aaoh at a tabaiai c 

acewdsoat«a«le«potdatal>yihow weataagoMry ataeaaasealry atetaaaj STc 

dauataart, fast en oeaaa twb j etctatan or strait etit a caeg o tnim t ifusaaii so iln iatt of Uta t 

bcMca adjaocat cyUadncal desaomta prov*oa cyaaavwal eletatata. PreaeraMy.aDof thta 
created aubihry aad are ordcrabty poatsoaed to pet- m% tiaaaaa of s stent sra^oawj Manhartb* pcohjor 

veat w«rptog of tb* stent epoo the cepaasioa tacreof tap valatyt af Tht aadajaaag STJactara uf the cytiadrical 
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« ernes wh>« fern the nei In this mima thers a FIG. 6 u i schcncc rrpraenuncn of eqspoait for 

no ifionemaf of Use ueai 390a eipahsoo. wben mo- teieravejy rcmovmg exxusng ippiied to rabeflg 14 the 

rum from '±t outermost sads of Jjc atrrconnecnag miau£jcnnn| of tbe tuau of the present mvenuoB. 

sciQDcn coaaected a the cyuecned eisreao at oppc* 7 amjujft 10 vt penpecn** wc*i »cnemao- 

su 9ici of -Jot rteat ' ally Oiaaitag various con/ir<mboiu of veiercoooc:- 

The aumoer and loaooo of decerns mosoanectiag °^ cJanc " Piecemeal fcerweca the radially capaaoahlc 

m3)»ccbi cyUxtcncaJ camu an b« vmed in order to cyuMOntml demetu of the neat, 

Jo cop the emu ed » B atudi&il flexibility in Use ant FIG. U » » pun view of a IVanrnrd .w* * a *rr. 

r-*-^-~ tai o» ibe ucxpeftocd a* w©<J u the en. UiBaaatag ia alienate undulaasg partem 0 the et- 

pend* c**d**t Thcae prcpancs art import**! to :o ^f^^"^^" 0 ^^™ 1 " PC0 * 

minimiTf dtcraoon of the antra! pbyiwlofy of *J*c P«at, 

bod? 'uaas ui to weica the stent a unpiaatnd tad to DETAILED DESCRIPTION OF THE 

tnamtaia the cccnplkaca of Use body 1 canes which ia • IKV2NTION 

•r^r^iy *«vponeo oy me stem. Gmaily, the greater pre 1 ai*-™. . „«, to [j u , inL ^ fl ., J /^m,- 



Bftt« uftiy ftcau iUiv*nd 19 the nnplaaasoa ate. *** tt «o«rf ©sss* * 



fa a presently preferred emb odi men t of ibc iavesooo j u !!l H* *!* ^ ^ ujS j^am^ilTr 

(be new is ceer*eneady tod .imly fennel ry coatsxg f~ rnl r^ ta aaaaU dbpeeed 

smalm nee^TPmubaj weft » maienai mew to ^ ^ ^j^, ,^0^ Tb. deevery 

dscocai cicfcag. aad then rcaovaf poraoaa of the catheter 11 hai as ^w***^ pore** or bailee* ]4 for 

ecaajf to eapene, pomons of underiymg mlnng which cxpaadiof of the *^ 10 wnhaTea artery IS. Uaaitery 

are to be remold to drvdop the demred Pent atrec ll, at shown a FlO. 1, bee a dbnactnd limag U which 
rare, The eepoaed portee* of the taoiot are removal* ooefcaled a perm of tbe erteria) pasagrway. 

by cheeakafly eachiag fans the nibag exterior bmwa; y fbe adi my catheter U oato whkh Use tana 10 a 

the coated porooa of the mbm| maichal ta the aemred aata a tae ; is eaeaoaU y the aaaa m a coavceaoaal bd> 

pattern of the sum nruoara Tbe eicaag process da- fccei djhtataoa catheter aaed for angjcpUrry proee* 

vdopa snootb opeazaga a the abaf wall withoat darea, Tae aaflooa 14 may be fanned c/sanMeeaun- 

bam or oiaer arcdaca which art rfaannrrnoc of ate- da mcb a pceyeihyteat, peeyatbylaaff arapjbthalatt, 
chaaeaJ or laser atacaaag proceaea m the taaO atxed » poryvayl chlonda, oytoa aad ioaoacra sach a S«r< 

produco ooa trmpatirl Moreover, a computer con- }ym ^ aaaaaaaa ad by the Polymer Prodaca Dfveaoa 

troUed laser paneramg prooea a remove the eheaneaJ 0/ the Di Foot Coeepeny. Other poryacr* any dao be 

renxuv* coasag ttakes photoJithograpay teebnoiogy a*ad> ta order for the seat II a reeaaa a place oa the 

aaapoble to the aaaaiacxare of thane unall producxa. aafiooa 14 aarag darvcry a the ant of tbe daaage 
The forming of a aak a the caarcrody naU suea M wrtieo the trvry IS. the stcat 10 a coasprmed onto Ae 

aeeded to maae the mall suna of the isveouoo «ouid baOooa. a rctracable protective defivery starve 9 a 

be a most dif&tzh aae, A phnttry of tuno cat be eeaenbad a Go-pcadag a pp iaaauo a Ser. H a 

formed from cat length of byporahiag by repeaojtffdae 01/6*7.4*4. fUcd 00 Ap r. 21 IffO and cadxled STENT 

stent pattern aad pmvaag amO weba or tan to mter. DEUVEXY SYSTEM any be provided a father 
connect the sera. AAer the ctchag procca. the aeaa 40 asm* that the stent anyi a place oa tha aaandjh a 

can oe leparatad Py arverag the small webs or tabs P^enca of thedahvary ceaheur Head prevemabraaa 

which connect than, of the body aaaa by the open anrface of tbe stem 10 

Other fenaara and advaanaga of the proeat ava> ***Bf delivery a the oenred arterial tocntsoa. Other 

don ~m beccaa ***** saa aaj fttsa da fofl owwg maaq (*t apgag the ataa eoio the baflooa 14 aay 

detailed deaa tp e a a of tha a aaa, wtaa ahai a 41 **** ***** mA ** provaai col are or ridga oa tha 

coajuacsoa with Che aosapmryag eianpary Jit of the woe tag portion* Le> the cy&ndncd porooa. 

ao ^ ®* baflooa. 

Each ridtaUy eaaaeaaa cylindrical e ka e n a U of 

BRIEF DESOUmON OF THE DJU the Bent 10 may be mdeperetandy apaadad. Taerefora. 
TO. Ittactevnaenalvaw.iee^y aaao^ofa M *^ ^ provided wuh an i 

stent embodrac teaara of the iav tBao a winch a u ** c v r~ wa ^ " * u _f 

net ,ii »ri — ' ^mhJI* 1* • accaaajcacd a the Jdllowmg Banner The aunt 

aaS a daTAeZTTn ^ * MJ " M j 0M0 "* iaflaaw < balloon H cm the 

Tt. weeean w mm o daeal it T of the ddivcrv catheter 1L The baOooa 

expanded with* an aaaaaaa aran. Dreaug tha dean. ja . ^^ ^ZaZT^^^ i«»^oa 

exedjn^eeao attUarten d watt. eatrerrft, ^ 

FtO. J ia ta rlrnnmal new, pnraafly a wenoa atrodncal wichi. 
ahowag the expanded nan wsha da artery after tt c^oage/ 1 

wnhdrawd of the ddivery cathaer. (not thownX A , 

FIG. 4 a a paraoactrre view of a ana embodying damaged antral 1 

fentura of the avenrioa a at aaaaaadad oau. with ihaag 14 and than da < „ _ 

one end of the stent beag shown a an exploded vew vnnead over a gaaarw n wttha tha artery lTt_ 

Olttitraie the death thereof. 43 the neat 10 o directly nndcr the detached Uaag ltwTbe 

FIG. 5 ta a plan view of a flattened seetxoe of a stent bailooa 14 of the tathcier a eapaeaed erpnadiag tha 

of theavanooa waxh- aV a rtrw a t the undulanng pettera stent 10 egaast the artery 13. which a ahatrated at 

of the stent shown a FIG. 4. FIG. X. not shown a da drawag, the artery U 





5.421.955 

5. 6 

a preferably upended ifcghtiy >f :he u Mason of ihr uoduiaooai. ire chosen to fill parocular axcaamaj 

neat 10 » veil or athcrwmt to tie cent 10 to pr eveaj requsraeau for the neat xuch At radial 

8BvaAi la not sxcuoajuneo dunaf the amoeot The somber of uadoiaooco nay also be virad :o 

of neoooc porcoitj of 4* artery. *Ju moy miy have to accommodate pWvr-a cat of aa^aoaaecaeg ciemeoo 
be enaoded ecrmdenbsy a crdsr so facdioue passage 5 IXtg. at the peaxjof the uadoisooas or aiong thcttdei 

of b:ood or other fluid therrJirowgh, of the aadulaaoa* aa abowe m FIGS. 5 aad IL 

Toe sot 10 servo to hold epea toe artery IS after Too tteat 10 of too preaeat lavtncoa cam be made m 

the catheter 11 a withdraw*, as 01 unrated by FIG. X *»y **y* Hwr. !tt prefsrcl method c( coacsf 

t>« w ±c femawo of the mat 10 from as doaeaiad ««ot it to coat a thta-walkd vbuUr tnrmbrr. r«h 
BiboUr mraHcj. (he vmdulaaag »ampoacat ol the cy&a> 10 u "wn i m atad bypooabtag, with t oaatenaJ which it 

dneai tkracan of the sot JO u rdaovdy flat ia aiaa» reaixm to cbeancil rrraarn. Ltd the* to remote por- 

vena cou^ttcca to thai when the near it cxpaaded, ooat of the caeaa* to eapcae the eadertytag bypocab- 

tbecyhadncal tsoaeaa are pressed ouo the wdl of the »1 which a to be wwvti batx leave comai portion* 

tr=7l5 aad u a nai oo aw mtrrftrewuh the blood byporthmt m the desired perm far the stent so 

IWa^|^u^*ne,7litoecyiadncaJciemeflijU « snoatqoem etehmg art remove the expewtd por 

of new lOwhjcb are prusod iota ia« wall c/ the artery ooaa o f tat metallic ajtaafc baa wg any raJaavtjy 

15 wtlj eventually be covered wish -^fc-*^ ail aatooched the pome* of the sacaJ&c races* which are 

growth which fanhcr nbaaaaet blood flow tmerfer- *■ «aaad poroon of the mcxaliic 

earATaeaadoiaaag pceooo dx eyibvincai iccaosi ■» a *f»* far the ra Aa etthsg 

U provide aMtacamacharaaernra * ^occit evoidt the amoeaary of fqaovtag born or ihg 

■o w mt wnbis Ibe artery. Furthermore, tht doatly {"^ "V" a ? * VM 

emcad cylindrical dements U at regular miervaJa pro- '« ■ preferred to i 

vide uniform support for the waD of the artery 11 aad * y s "*" M Jv • ■ 

eaaaequeatly are well adapted to ease op sad hold ta scaemaocaiiy m no. ft. 

Btoa^OaatoTdJaMeaoaaathawallof the artery 13 A coaoat a appikd to a laajtft of rabmf which. 

15 u tDeamted ■ FIGS 2 aad 1 **** a<na * * raatovt to caaaaoaJ eerhann "Bma 

FIG 4 b ao oaiarftd penpective view of the not 10 * M **J y - S U ***** Caamemr ia Saaieat, 

ibowaomiw^c^J^ S^*^^ c/ faa^ooomemally^v^ 

•a^^iaaaie^ » SSSS^I^^^ " ''^^ 

mmafly capejdibk eyiiadrkal demeats U. Eacb paar tJ^^^£t£jS^ZJ^Jl!!Z^Ll 

of the mwoaaanaa etaaeatt U oe aae ade oft SS£T Z^£5^£j^!£ ££ OC 

cyttadTuuldeaMUarcpreferabfya^ !^SlL« L^^^STng^Zt^Ll 

taaomem fleaibfliiy for t neat la the csboduacm *T* ZSSjZZ^JS^ 25r^^ 

ibowemHO.4ilmttc»101mtihTat8ma^ " ejSLfS Tl~x?T? ? 

ekmeata U berweea adjeeeat radiaOy eaaeadable cyha- ,a,|, B i,7rT1 riT i ZZT, 

<lrical demeno H which are 120 deftaet apart. Each 9 f^ ms F m ^ — «^ ■ 
pair of m aereaae a gaa t demeno U oa oae cad of a 
cylindrical dcracat U are offset radmfiy 60 degras , 

^ °^ « » w^f, ^ ^^^^^^^^ ^ - ^ 

* iSOa^Z " li * g ^ "T" ^T*^!^ »1 of the aypontOog a aboat OOO tech. U Um natoa 

. tt woeld have to be bmied 
aaet m aeaeaded to 

. Tat mast amy be 
by aaaaat the ftad «nbm the 
i or by beeasat «&a belloaa diraojy by a faiabtt 
■ aaeh at daackaad aa appacaocsa Ser No. 

01/niJ37. Qad Jaa, 21 tm w« Ul hi ^ 
II U.411 ended "DILATATION CATHETER AS* 
W TTH HEATED BAIXOON"' whaeh a 

of, Dopoaaf tee*-or more aaarao csag de- emy^ho be ma de o ?aaaa§* Z aach'aa^aam^m^a 

ncrua U bet^« adnceet cytadrtcd cJcmeoa U Nm aOoya eeeh aa emcrmad ia aam^eamaV&r 

ItaereUy pve me to the tame nn ea l . n . in a dbammed 07/4»Jll. Bad Dec, 11 19*4 r? ilimrtniej o> 
above .or rwo aad three mtcra aaatsaf ckacaa, at tied SUPEXELASTIC CUIDIKC MEMBER maica 
ahermTcTrelll^ -^^^^^^^^^ 

maum m which tht cyaadrkal doaema am la ear* boa ol ^ie dea^ry«lLw»^&»^?a«to ua 
peemat parteratbei oet of phase wnh adjaocat cylmdrv «j deaved totralamcml ate. The soma a ^aaad by the 
cal ekmeata. The penioaar paturn aad bow may deformaooa trasafarma the meat from a marteaota 
undulaooiw per aaa of learVt sroond the arcmnftttaca phase to a aaatamat abate aad aaaa rcaeme of dw force, 
of tht cyUodncaJ dcoem U or Uu xaphruoe of the F mm«po«fmmaeot umiorem 



pmak poeymvx Tea 
i Rabcag from which it ia 
m have a aaafl da aaaar, TyaaoaUy the meat has aa oatay 
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009. allows the lira 1 10 expand due to the rxufcrai* inhibitor* aad a biodegradable nrfacs accve agtat Toe 
ooo aacx to the aanmaic aoaac. bath tcspertrure ts oiainouocd ti abouc 110-135 de- 

Referjig to FIG. 4\ the crated -.ufctng 21 is put o a grots F. and (be corrau density a aeout 0.4 to abow U 
rouuoie collet futart 22 of a rxicfjx coetrolkd *ppa» arapt per & : Gutode to aeocc ina tbonld be at icut 
rvu 13 for pasooamg the nibtog 71 rciaovt to a User 5 aboat two to one. The stead may be farther treated if 
24. Acrcrtrag to ninmr<rr<Wd tojmmom the denxod. for example oy applying a biorotnparihlc coal- 
oiOiag 21 a route* w»rt a»v«d teegmdjoeJIy remove tog. 

to *Jie laser J4 ^hxn a also oacbutt omurnlled. Tbe WVile the nvanoc h« ho i&cxrrascf! tad O 
later setecuvey removes (be rtchant-rtxazrve marmg scribed bertm to tenia of hi use jo an uurwaaaiiir 
ca tic tubing by abiaoan and a ponan is formed web 10 seat h win be apparent to those sxiDod a the an £ax 
thai ±t torface of the robe that ts to be removed by a the tost can be used m otbsr instaacs fueh at to a- 
nabaeoocnt chemical Thin g process o mpoxed, The peed proaxaac ershrat m cm of proatsw bypcxpiaaia. 
aorrace of the Otoe a therefore left coaxed to the discrete Other owdaVxaom and astns^nesa can be -vV 
pancre of the tabbed new. withes* depumg from the scope of the ovenxtoa 

A proeotly preferred rysea for rmovtog the coat* IJ What is danced is 
iag oa the mtoiag tncJuies the uae of aa 10 wan COi 1. The ptoceai of atakxag a stem which iacJadet the 
laser, roch as s Coherent Model 44. a pulse node (QJ steps of: 

aS pah* length* a tnA key aorta and 41 W key a) apply*** i conong raowe to cbcnuciJ rm&ng co 
power wnh tXIS W average power, at 100 He Aoond a length of tubtng; 

FR-2>, Teen with eo earns ana, Low preawrc ar 20 b) atiecnvdy reaaoviag poraora o/ the recurve coai- 
a directed threagh the fine focas head to amort that so mg to expose sections of the tucang: and 

vapor contacts the lena. The assist gat jet assembly oa c) removing exposed poroooj of the tubing, 
the later unh may bt rrsrkovcd to aOow a doner proxmv 1 The pmrass of data 1 ■ hat siii s piarahr) of rung 
try of the Ann focia head aad the collet Snara. Opo* are and* from a single piece of nabtag. 
ranan facia a act at toe surface of the abtag, Cund 25 1 The proceaa of daiao 1. where* the stent a made 
phetorean coaaag readily absorbs the energy of the front s btoooeapnahk aaaanal selected from the gromp 
CO} wavelength, so that it can be readily removed by ctmsnttmo, of porymerv seamless seal, taxeiura. so- 
tbe later. A coated 4 nsch latgsh of GL04 inch somtaca pcrcUsac NTH alloyt and tantalum. 
urinbmt aprtfattAia&towwMancMabtpuimiA L Toe process of daxnt I wherra the coermg it 
on the length of tubing. Three tabs or webs between 30 applied by decrroooorenc deposmoa. 
stents provide good handling charaoehsnca for tae S. A method for easing aa open 
mbiftg aorr the cachhtf proccsa. scracm ccmpnamg tae stepa «fc 

The proces of paocmag the rfxaove coating oa tae a) orovidtag a diacrete leogm of thin wfOled i 
tacst it aammaced czorpt for loading and enloattmg ine b) fbrmmg a mesrve cosmag onto the exterior of the 
kftgth of ream*. tWerrma agam to FIG. 4 it may be is rnbmg; 

done, for example, oasng a CNC optimug collect &x» e) selectively removing portions of the rcaiadve eons, 
tare 8 for axud rotaooa of the iectgta of tabmg, ss sag oa the extcrtor of the njhtag to knave the da- 

cooruncnoo with a OfC X/Y abas 23 us move 'Jm sired penera of ibe compku open reocoixied rubo- 

Icnctb of rnbiag axtally rauurve m a machsnc coaoolUd lar toractnre coated with rexanve coaaag aad to 

Uaer u <ie*cnbcd. The ceore rpece between coQco can <Q caaone poroon of dm ramaf to be rcamrved: aad 
be penenedusiagtheCOi laser an>«aof thafarcfomg d) removing the rxpoaad porooof of the mhmg. 
exjutmtt. Tae program roe control of tha appararaa is 1 The netbod of dates I < 
depeadesa 0Q the parecoiar u s sl lg uiatkm need sad the ocas of the tabtng it i 
paoera to be ablated re dm ooKcmg, bos ts nianriea 7. The ntsthod of chum S < 
convooonal. a] ssewal of the i 

Thai process atahm poasmie the ■eeeamaoa of p 
prttttbthograprty ttxmaology ■ smaafii iiaatg the lanar. 
tuaa&WbuatacreaaeaaeattryM 1 TW osethod of da 

and cspeee a tabalar phaeoteans cosstad pert of Urn aataruvely remove the r 
small am roomd far atahmc bmwram5eUar anaaa, the m ur wevatcagtb of b ght wtnea b rtndily I 
foregoug steps tstatraatt the need for ooaveanxmal end coaaag. 




gucJnaonas> >. The tnctnod of dams S waerexs the later a a CO) 

After the cenassm at tern taaaca ss j abistad. the tae* gm laaer. 




crl 



iag a retaoved from the cetlet ftxmre 21 Not. w«j 
etch ts ThcrmoCoes H+ is hssmd to prefcrsoiy juat si 
abov« ioj mcttaeg pomt, and aasiiad seta the othmsj 
andcr vacaem or ptetmam After the waa has soedtfied 

epoa cooling, a is laaeesad betow at maioat poms to _ _ __ _ 

allow tortcsing, aad a smsikr oiantaear aaeolcn stnej atsi aa d d ^essiveWbes Laa d aat 

ihaft a iascrted into the sc4txacd wax to ptavioe sap- to bcr oa the distal eArsmttr. sad 

^ ^^ M^ee ctched^cheaascafly in a conven- b) a toepmoxsafty fksible sans wakh a sdspesd m 

uems uy rnrface rocgaaem or oefars from the tabs a of J^^L^^l vZkcam S^ a amraaty 

removed. The stems are preferably etearochcrejcally of cylsodral cUmeea wbch are inrtenanilsrai) 

polithed in aa aadic aaueaata sohraoa mch m a totoiioa is eaeax^dable in dm radml oaacaoa and which are 

of ELECTX&OLO e XXX sold by the ELECTRO- mterccemected so as to be generally aUeaad oa a 

GLO CO. Inc. la Oucajo, IUU which is a mature of common earn 

lolfanc actd. cartoaylic acids, phosphates, common U. A stent delivery system comnrtamr 



5,421.955 

9 10 

of tac rem- 
and dsaJ csjrama, tad m cxpudJ*k member nn aaum| from the encnor of snd hypoabc 
on lot daal immuiy; tad ^pryaf a cbenka) cchim to aid byycobc to thai 
% toorrnrtmiDy OcxxbW sum waca a adapted to be aud ctmrnnl ecbarn tmovta (boat poraoot cf 

md nihnrr tad wkjcb ooapoaa a paraacy of 
cytiadncal deson whicb art adepeadeady o* 
pndabk a toe radial dinseaoa tad waeh ait a- 
tficonaad to n to bt fcaenDy taped oa a 

11 A a a&od faraataBf tpanaaaaa raravtacal af aid rtanvt coaaf a by a t 

^aacreaaTeafa of laavwalM bypooftt; dan M> wfama artaar* aOOj pa baa oama% 
j a nw« oaatag oa a tba csanor of a is a | 
< apian of aeidbypotafae; u 




Stent Implantation Procedure 




The ACS MULTI-LINK stem is a small, latticed stainless 
steel tuoe wnich is introduced into the coronary artery on a 
balloon catheter. 



STENT 1 




The ACS MULTMJNKftm) Coronary Stent System i« 
manuevered into the blocked artery. The bailee n is ;hen 
inflated causing the stent to expand, pressing it against the 
vessd wall. 



stent: 




Once the balloon has been deflated and withdrawn, the 
ACS MULTI-LINK stent stays in place permanently - 
holding the blood vessel open, improving the flow of blood 
and relieving the symptoms of coronary artery disease 



STENT 3 
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Gu>CjoC ?rw Htm€ Arrive :<'■&** - W ittp 

Guidant's ACS MULTI-LINK(tm) Coronary Stent System Receives Rapid Approval 

for U.S. Market Release by FDA 

Indianapolis. IN - October 2. f997 - Guidant Corporation fNYSE and PCX: GDT). a *orid icadcr in the 
treatment of coronary anery disease, today announced that the ACS MULTMJNK( Coronary Stent 
System has been approved by the U.S. Food and Drug Administration (FDA) for marketing in the U S and 
is available fo: immediate shipment. "Hie FDA marketing approval came just 1 13 days after Guidant 
electronically filed its pre-market approval application in June. The ACS MULTI-LINK stent is the first of 
alnew gsneration of stents, and the only stent approved for use in de novo (first time) and restenotic 
(re«dcs*d) a::uf ics. Iii design, from a single stainless steel tube, without welds or gaps, provides '.he 
scaffolding necessary to hold the artery open ensuring blood flow to the heart. Coronary stenting is an 
alternative procedure to angioplasty and has been shown to more effectively keep the artery open. 

The FDA bved their approval on the results of a randomized clinicaJ trial in the United States and Canada 
involving more than 1,300 patients at 59 clinical investigational centers. This randomized trial, the ACS 
Stent Clinical Equivalence in de Novo Lesions Irial (ASCENT), was a multi-center study designed to 
show equivalency of the ACS MULTI-LINK stent to the leading stent in the U.S. The ASCENT trial not 
only showed equivalence but it also demonstrated a statistically significant improvement in 30-day survival 
rates and showed a favorable trend toward improvement in all other clinical measurements. Data from this 
trial will be submitted to peer-reviewed journals and a more thorough discussion of the results will be 
provided at the time of publication. "The extensive clinical data and well run study with cooperation from 
approximately 220 physician investigators enabled the FDA to quickly understand the safety and efficacy 
profile of the product, * stated Don Bairn, M D . Beth Israel/Deaconess Hospital, Boston, MA, principal 
investigator for the ASCENT trial. "Clinically, the ACS MULTI-LINK stent sets a new standard for 
stents.'' 

"The ACS MULTI-LINK stent was designed specifically with the patient in mind. It is engineered with a 
unique combination of radial strength and flexibility," said Ginger Howard, president of Guidant's Vascular 
Intervention Group. "In addition, the stent is mounted on a very easy-to-use delivery system that provides 
' l(5mm and 25mm lengths so the physician can better match the stent to the length of the blockage." 

Guidant will market the ACS MULTI-LINK stem on the Rapid Exchange (RX) platform, complemented 
by other products such as the ACS RX COMET(on) Coronary Dilatation Catheter, ACS HI-TORQUE 
BALANCE MIDDLEWEIGHT(tm) Guide Wire, and the ACS TOURGUIDE II(tm) Guiding Catheter. RX 
systems are easier to use, allowing physicians to shorten procedure time and use less x-ray. With immediate 
availability of the ACS MULTI-LINK stem system. Guidant is providing an extensive physician training 
program as well as training for hospital staff to ensure appropriate product use. 

i 

The ACS MULTI-LINK stem has been available in Europe since November 1995 and was approved by the 
Japanese Ministry of Health and Welfare in June 1997, with reimbursement approval expected later this 
year. To date, more than 95,000 ACS MULTI-LINK stents have been sold worldwide, making this stem a 
current market leader. 

A leader in the medical device industry, Guidant provides innovative, cost-effective products and services 
ti> the global cardiology and minimally invasive surgery marketplaces. 

F or more information about Guidant* s products and services, visit the company's Web site at 
http://www.guidant.com. 
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INFRINGEMENT OF THE 762 PATENT 
BY THE ACS MULTI-LINK STENT 



762 Claim 13 


ACS Multi-Link j 


An expandable intraluminal vascular 
graft, comprising: 




a thin-walled tabular member having first 
j and second ends 


See "A" (thin-walled tubuiar member) i 
and "ET (first and second ends). | 


I and a wall surface disoosed between the 
j first and second ends. 


See "C. 1 


the wall surfaca havtna a substantially 
uniform thickness 


See "D" II 


and a plurality of slots formed therein, 


See"E". 


the slots being disposed substantially 
parallel to the longitudinal axis of the 
tubular member 


See "E". 


the tubular member having a first 
diameter which permits intraluminal 
delivery of the tubular member into a 
body passageway having a lumen; and 


See "P. 


| the tubular member having a second. 
| expanded and deformed diameter. 


See "G". 


upon the application from the interior of 
the tubular member of radially, outwardly 
extending force, which second diameter 
is variable and dependent upon the 
amount of force applied to the tubular 
J member, 




1 whereby the tubular member may be 
| expanded and deformed to expand the 
! lumen of the body passageway 





i 
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INFRINGEMENT OF THE 762 PATENT 
BY THE ACS MULTI-LINK STENT 



'762 Claim 23 


ACS Multi-Link 


The expandable intraluminal vascular 
graft of claim 13, wherein the outside of 
ths wall surface of the tubular member is 
a smooth surface, when the tubular 
I member has the first diameter. 


SeeX". 

« 
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INFRINGEMENT OF THE 762 PATENT 
BY THE ACS MULTI-LINK STENT 



'762 Claim 24 


ACS Multi-Link ~ 1 

1 


i 

! An expandable prosthesis for a body 
! passageway, comprising: 


• 

i 
I 


a thin-wailed tubular member having first 
and second ends 


1 

See 'A M (thin-walled tubular member) 
and M 8" (first and second ends). 


and a wali surface disposed between the 
first and second ends. 


See X". 


the wall surface having a substantially 
uniform thickness 


See X". 


and a plurality of slots formed therein. 


See T. 


the slots being disposed substantially 
parallel to the longitudinal axis of the 

luuuiai rucrnuci, 


See M E". 


the tubular member having a first 
diameter which permits intraluminal 
delivery of the tubular member into a 
body passageway having a lumen, and 


See M F. 


the tubular member having a second, 
expanded and deformed diameter. 


See"G". 


upon the application from the mteoor of 
the tubular member of radially, outwardly 
extending force, which second diameter 
is variable and dependent upon me 
amount of force applied to the tuouur 
member, 




whereby the tubular member may oe 
expanded and deformed to expand me 
lumen of the body passageway 






INFRINGEMENT OF THE 762 PATENT 
BY THE ACS MULTI-LINK STENT 



'762 Claim 34 


ACS Multi-Link J 


The expandable prosthesis of claim 24. 


— ! 


wherein the outside of the wall surface, of 
the tubular member is a smooth surface, 
when the tubular member has the first 
diameter. 


See 'C". 
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INFRINGEMENT OF THE 762 PATENT BY 
THE ACS MULTI-LINK S i ENT 




INFRINGEMENT OF THE '417 PATENT 
BY THE ACS MULTI-LINK STENT 



| '417 Claim 25 


ACS MULTI4JNK 


An expandable intraluminal vascular 
I graft, comprising: 




a plurality cf thin-walled tubular 

a «m b\ m v«* M«*n»nt km Jinn Am4 An CQ^rtflH 

rnemoers, eacn naving rrsi anu secunu 
ends and a wall surface disposed 
between the first and second ends. 


See -A" (thin-walled tubular II 

mamhn* v "ft" /firct af>H tfipnnri pnH «s ^ 1 

and "C" (walbiurfece). 


the wall surface having a substantially 
uniform thickness and 


See "D". 


a plurality of slots formed therein, the 
slots being disposed substantially parallel 
to the longitudinal axis of each tubular 
member, 


See "E". 


at least one connector member being 
disposed between adjacent tubular 
members to flexibly connect adjacent 
tubular members: 


See-H". 


each tubular member having a first 
diameter which permits intraluminal 
delivery of the tubular members into a 
body passageway having a lumen; and 


See "P. 


the tubular members having a second, 
expanded and deformed diameter. 


See "G\ 


| upon the application from the interior of 
| the tubular members of a radially. 
| outwardly extending force, which second 
diameter is variable and dependent upon 
the amount of force applied to the tubular 
members. 




whereby the tubolar members may be 
expanded and deformed to expand the 
lumen of the body passageway. 
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INFRINGEMENT OF THE '417 PATENT 
BY THE ACS MULTMJNK STENT 



*417 Claim 29 


ACS MULTl-UNK 


An expandable prosthesis for a body 
I passageway, comprising: 




| a plurality of thin-walled tubular 
I members, each having first and second 
ends and a wall surface disposed 
| between the first and second ends. 


See "A" (thin-walled tubular 
member). B (first and second ends) 
and "C" (wall surface). 


| the wait surface haying a substantially 
[ uniform thickness and 


See "O". 


a plurality of slots formed therein, the 
slots being disposed substantially parallel 

I to the longitudinal axis of each tubular 

| member 


See "E". 


at least one connector member being 
disposed between adjacent tubular 
members to flexibly connect adjacent 
tubular members; 


See'H". 


each tubular member having a first 
diameter which permits intraluminal 
delivery of the tubular members into a 
body passageway having a lumen: and 


See V. 


the tubular members having a second, 
I expanded and deformed diameter. 


See'G". 


upon the application from the interior of 
the tubular members of a radially, 
outwardly extending force, which second 
diameter is variable and dependent upon 
the amount of force applied to the tubular 
members. 




whereby the tubular members may be 
| expanded and deformed to expand the 
Q lumen of the body passageway. 
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INFRINGEMENT OF THE '41 7 PATENT BY 
THE ACS MULTI-LINK STENT 
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[57] ABSTRACT 

A plurality of expandable and defonnable intraluminal 
vascular grafts are expanded within a blood vessel by an 
angioplasty balloon inociatrrt with a catheter to dilate 
and expand the lumen of a blood vessel The grafts may 
be thin-walled tubular members having a plurality of 
slots disposed substantially parallel to the kmgftudinal 
axis of the tubular m embers, and adjacent grafts are 
flexibly connected by at least one co nnect or member. 

36 Oalms, 3 Drawing Sheets 
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the spring force, or expansion force, exerted by the graft 

EXPANDABLE INTRALUMINAL CRAFT, AND upon the body passageway could cause rupturing of the 

METHOD AND APPARATUS FOR IMPLANTING body passageway. Further, the constant outwardly 

AN EXPANDABLE INTRALUMINAL GRAFT radiating force exerted upon the. interior surface of the 

3 body passageway can cause erosion of the internal sur- 

RELATED APPLICATION face, or intima, of the artery or body passageway. 

This application is a continuation-in-part application Another alternative to conventional vascular surgery 

of Applicant's co-pending application, Ser. No. 923,798 has been percutaneous balloon dilation of elastic vascu- 

now U.S. Pat. No. 4,739.762. fUcd Nov. 3. 1986, which Ur stenoses, or blockages, through use of a catheter 

application is a continuation-in-part of Applicant's co» 10 mounted angioplasty balloon. In this procedure, the 

pending application, Ser. No. 06,796,009 now U.S. Pat angioplasty balloon is inflated within the steuosed ves- 

No. 4,733,663 rUed Nov. 7, 1983, entitled Expandable sel or body passageway, in order to shear and disrupt 

Intraluminal Graft, and Method and Apparatus for the wall components of the vessel to obtain an enlarged 

Implanting an Expandable Intraluminal Graft. lumen. With respect to arterial aiherosclecrotic lesions, 

FIELD OF THE INVENTION ^^S^^J^St 

The invention relates to an expandable intraluminal the' body passageway stretch around the plaque. This 

graft for use within a body passageway or duct and, process produces dissection, or a splitting and tearing, 

more particularly, expandable intraluminal vascular of the body passageway wall layers, wherein the inrima, 

grafts which are particularly useful for repairing Wood 20 or internal surface of the artery or body passageway, 

vessels narrowed or occluded by disease; and a method taifen Assuring. This dissection forms • "flap" of m> 

and apparatus for implanting expandable intraluminal deriving tissue which may reduce the blood flow 

grafts. through the lumen, or block the lumen. Typically, the 

DESCRIPTION OF THE PRIOR ART 23 dilteadiB 8 mtralummal pressure within the body pas- 



Intraluminal endovascular grafting has been demon* 



ugeway can hold the disrupted layer or flap, io place. If 
the mtimal flap created by the balloon dilation proce* 



stnted by experinoentation to present a possible alterna- dttre j, M m place against the expanded 

tive to conventional vascular surgery, utraiuminal en- iflt4 __ ti ._ r^.-i n.« „ #wm ^™Tifttn tt,» t» mM 

into a blood vessel of* tubular prosthetic ■raft and its W . **" . ™ «"7 . . ~~ 

delivery vi, ^tcS^^ ^n^^s^r^ 
vascular system. Advantages of this method over con- ^^^^^l^L^^ * 
ventional vascular surgery include obviating the need ^Z^T* jnooiem. 

for surgically expe^hxaring. removing, replacing. ^^T^^^T^L 
or bypassing the defective Wood vessel 33 concocted m the catheterization lab of a hospital, be- 

Structures which have previously been used as intra- cause of the fo regom S P«* ^ Jt u always necessary to 
luminal vascular grafts have included coiled stainless ^*«^oncall should the mtunal ftaf jWock the 
steel springs; be&ally wound ceil springs manufactured t* 00 * vasd <* **f Ptsaageway. Further, because of 
from an expandable heat-sensitive material; and expand- poahOityof the mtimal flap tearing a way from the 
ing stainless ated stenu formed of stainless steel wire in 40 ^ood vessel and blocking the lumen, balloon dilations 
a zig-zag pattern. In general, the foregoing structures cannot be performed upon certain critical body passage- 
have one major disadvantage in Insofar as ways, such as the left main coronary artery, which leads 

these structures must be delivered to die desired loca- "to If ** mtmial flap formed by a balloon 

lion within a given body passageway in a collapsed dilation procedure abruptly comes down and closes off 
state, in order to pass through the body passageway, 43 * critical body passageway, such as the left main coro- 
there is no effective control over the final, expanded Qtry artery, the patient could die before any surgical 
configuration of each structure. For example, the ex- procedures could be. performed, 
pans io a of a particular coiled spring-type graft b prede- Additional disadvantages associated with balloon 
termiaed by the spring constant and modolox of elxstic- dilation of elastic vascular stenoses is that many f*fl 
ity of the particular material to manufacture the SO because of elastic recoil of the stenotic lesion. This 

coiled spring structure. These same factors predrter- usually occurs due to a high DorocoOagcoous content in 
mine the amount of eapasaioo of collapsed stents the lesion and is sometimes due to certain mechanical 
formrd of atmaksa ated wire in a rig Tig pattern In the characteristics of the area to be dilated. Thus, although 
case of mtrsumxtinal grafts, or prostheses, formed of a the body passageway may initially be successfully ei- 
heat sensitive material which expands upon heating, the 35 Fended by a balloon dilation procedure, asmseooent, 
amount of expansion is likewise predetermined by the early restenosis can occur due to the recoil of the body 
heat f^p***'** characteristics of the particular alloy passageway wall wmch decreases the size of the previ- 
otUlxed in the manufacture of the mtralummal graft. ously cxpaoded rumen of the body passageway. For 

Thus, once the foregoing types of mtiaJumtnal grafts example, stenoses of the renal artery at the ostium are 
are expanded at the desired location within a body pas- 60 known to be refractory to balloon dilation because the 
ugeway, such as within an artery or vein, the expanded dilating forces arc apphed to the aortic wall rather than 
size of the graft cannot be changed. If the diameter of to the renal artery itself- Vascular stenoses caused by 
the desired body passageway has beat miscalculated, an neomtimal fibrosis, such as those seen to dialysis-access 
undersized graft might not expand enough to contact fistulas, have proved to be difficult to dilate, requiring 
the interior surface of the body passageway, so as to be 65 high dilating pressures and larger balloon diameters, 
secured thereto. It may then migrate away from the Similar difficulties have bees observed m angioplasties 
desired location wrmm the body passageway. likewise, of graft-artery anastomotic strictures and postendar- 
an oversized graft might expand to soch an extent that terectomy recurrent stenoses. Percutaneous angioplasty 
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of Takayasu arteritis and neurofibromatosis arterial second, expanded diameter, upon the application from 
stenoses may show poor initial response and recurrence the interior of the tubular members of a radially, out- 
which is believed due to the fibrotic nature of these wardJy extending force, which second diameter is vari- 
lestons. able and dependent upon tho amount of force applied to 

For repairing blood vessels narrowed or occluded by 5 the tubular members, whereby the tubular shaped mem* 
disease, or repairing other body passageways, the bers may be expanded and deformed to expand the 
length of the body passageway which requires repair, as lumen of the body passageway, 
by the insertion of a tubular prosthetic graft, may ores- A further feature of the present invention is that at 
eat problems if the length of the required graft cannot least one connector member may be disposed in a non- 
negotiatc the curves or beads of the body passageway 10 parallel relationship with respect to the longitudinal axis 
through which the graft is passed by the catheter. In ' of the tubular members. Another feature of the present 
other words, m many in,?** ««•■»«, it is necessary to sup* invention is that the at least one connector member may 
port a length of tissue within a body passageway by a be disposed coplanar with each tubular member and 
graft, wherein the length of the required graft exceeds non-parallel to the kmgitudinai axis of the tubular mem* 
the length of a graft which can be readily delivered via 19 ben. An additional feature of the present invention is 
a catheter to the desired location within the vascular that at least one connector member may be a thin- 
system. Some grafts do not have the requisite ability to walled, spiral member, coplanar with adjacent tubular 
bend so as to negotiate the curves and bends present members. 

within the vascular system, particularly prostheses or la accordance with the invention, the foregoing ad* 
grafts which are relatively rigid and resist bending with 20 vantages have also been achieved through the present 
respect to their longitudinal axes. method for implanting a plurality of prostheses within a 

Accordingly, prior to the development of the present body passageway. The method of the present invention 
invention, there has been no expandable intraluminal comprises the steps of: disposing at least one connector 
vascular graft, and method and apparatus for expanding member between adjacent prostheses to flexibly con* 
the lumen of a body passageway, which: prevents re* 25 ncct adjacent prostheses to each other; disposing a plu- 
currence of stenoses m the body passageway; can be rality of ccmnected prostheses upon a catheter, inserting 
utilized for critical body passageways, such as the left the prostheses and catheter within the body passageway 
main coronary artery of a patient*! bean;' prevents re* by catheterization of the body passageway; and provid- 
es il of the body passageway wall; allows the intralo- ing controllable expansion of at least one of the prosthe- 
minal graft to be expanded to a variable size to prevent 30 ses at a desired location within the body passageway by 
migration of the graft away from the desired location expanding a portion of the catheter associated with the 
and prevents rupturing and/or erosion of the body pas- prostheses to force at least one of the prostheses radially 
sageway by the expanded graft; permits tissue of an outwardly bxto contact with the body passageway, by 
elongated section of a body passagewmy to be supported deforming a portion of the at least one prostheses with 
by an elongated graft; and provides the necessary flexi- 15 a force in excess of the clastic Emit of the portion of the 
btlity to negotiate the bends and corves in the vascular at least one prostheses, to implant the prostheses within 
system. Therefore, the art has sought an expandable the body passageway. 

intraluminal vascular graft, and method and apparatus A further feature of the present invention is that the 
for expanding the lumen of a body passageway which: portion of the catheter m contact with the prostheses 
prevents recurrence of stenoses in the body passage* 40 may be collapsed, and the catheter removed from the 
way; is believed to be able to be utihrcri in critical body body passageway. A further feature of the present in- 
passageways, such as the left main coronary artery of veetion is that a catheter having an expandable, inflat* 
the heart; prevents recoil of the body passageway can . able portion associated therewith may be utilized; and 
be expanded to a variable size within the body passage- expansion of the prostheses and the pottion-of the cathe- 
way to prevent migration of the graft away from the 45 ter a accomplished by inflating the expandable, inflat* 
desired location; and to prevent nrptoring and/or ero- able porooa of the catheter. 

lion of the body passageway by the expanded graft; A further feature of the present invention is that a 
permits tissue of an elongated section of a body passage- thin-walled tubular member may be utilized as each 
way to be supported by an elongated graft; and pro- prosthesis, each tabular member having a plurality of 
vides the necessary fkxdrfhty to negotiate the bends and SO slots formed therein, the slots being disposed substan- 
curves in the vascular system. dally parallel to the longitudinal axis of the tubular 

niuuitvABTtic rvnrrrvrr-rrkvi member. Another feature of the present invention is 

SUMMARY OF THE INVENTION . that the slots may.be uniformly and circuxnfereotially 

In accordance with the in ve ntion the foregoing ad- spaced from adjacent slots and the slots may be uni- 
vantages have been achieved through the present ex- 55 formly spaced from adjacent slots along the loogitudi- 
pandable mtratummal vascalar graft. The present mven* nal axis of each tubular member, whereby at least one 
rioa incrudes a plurality of thin-walled tubular members elongate member is formed between adjacent slots, 
having first and second ends and a wall surface dirposcd Another feature of the present mveation is that the at 
between the first and second ends, the walls surface least one cccocctor member may be disposed in a non- 
having a substantially uniform thidmrn and a plurality 60 parmUd relationship with respect to the kragjtudinal axis 
of slots formed therein, the slots being disposed sabstan* of adjacent prostheses. A further feature of the present 
bally parallel to the longitudinal axis of tfre tubular mveation is that the at least one connector member may 
member ; at least one connector m ember being disposed be disposed coplanar with each tubular member and 
between adjacent tubular members to flexibly connect wjn-paiilld to the toax^tudinaJ axis of the tubular mem- 
adjacent tubular members; each tubular member having 65 ber. A further feature of the present mvenooo is that the 
a first dianaeter which permits mtralumxnal delivery of at least one comvetor member may be formed as a 
the thin-walled tubular members into a body passage- thin-walkd, spiral member, coplanar with adjacent 
way having a lumen; and the tubular members having a tubular s 
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In accordance with the invention, the foregoing id- FIG. 7 is a front view of another embodiment of a 

vantages have also been achieved through the present graft or prosthesis in accordance with the present in- 

apparatus for intraluminally reinforcing a body passage* vention; 

way. The present inventioo includes: a plurality of ex* FIG. 8 is a cross-sectional view of the graft, taken 

pandabte and defonnable, thin-walled tubular prosthe- S along tine I— * of FIG. 7. 

ses, each prosthesis having first and second ends and a FIG. 9 is a perspective view of the graft of FIG. 7, 
wall surface disposed between the first and second ends, wherein the graft has been bent or articulated; and 
the wall surface having a plurality of slots formed Flo. jo is a perspective view of the graft of FIG. 7, 
therein, the slats being disposed substantially parallel to after the graft has been expanded and deformed. 
Che longitudinal axes of the prostheses, at least one con- 10 While the invention will be described in connection 
nectar member being disposed between adjacent tubu- the preferred embodiment, it will be understood 
1st members to flexibly connect adjacent tubular mem- um u is not intended to limit the invention to that em- 
bers; and a catheter, having an expandable, inflatable bodiment On the contrary, it is intended to cover all 
portion atsnciilcri therewith and including means for alternatives, modifications, and equivalents, as may be 
mounting and retaining the expandable and defonnable 15 included within the spirit and scope of the invention as 
tubular prostheses on'the expandable, inflatable portion, ddacd by the impended claims, 
whereby upon inflation of the expandable, inflatable 

portion of the catheter, the prostheses are expanded and DETAILED DESCRIPTION OF THE 

deformed radially outwardly into contact with the body INVENTION 

passageway. A further feature of the present invention 30 ^ pjQ^ IX and IB, an expandable intraluminal 

^^^T^^S^^Z^^ vuculargrafcorexpandabkr^^ 

a retatner nng member disposed on the catheter ad> uceway( 70 b illustrated, it should be tmderstood that 

^^andable intraluminal vascular graft, method " ^^^^^^^^^ t 

£?K y ^ - exp^le^uminal vascolar^aft for expanding 

^c^^^t^^l^X^^^ P«n>«es as' an expandable prosthesis for many other 

recurrence of stenoses; is bdievedto permit implants* ***** passageways. For example, expandable 

tion of grafts in critical body passageways, such as in prostheses 70 may also be used for s^ ptirposes as: 0) 

the left mam coronary artery of the heart; prevents IS «nppoTtrve graft placement wrtiun blocked arteries 

recoa of the body passageway; prevents erosion of the fP«* * n^uminal recanalixatic^btt which are 

bodyp*«*gew.y by tl^ expand^ graft; permits exp«>-- Wtely to collapse m the absence of an mternd support; 

sion of the graft to a variable sixe dependent upon con. G) ttmilar use following ca^ passage through medj- 

mtionswithin the body passageway, permio tissue ofan asUnal and other vemsoccl^ 

dongated section of a body passageway to be lupported 40 0)ranxorcement of catheter created mtrabepatoc com- 

by an elongated graft; and provides the necessary flexi- mnmcations between port al and bepaOc veins rap»- 

bUity to negotiate the bends and curves in the vascular oent* suffering from portal hypertension; (4) supportive 

syttaB graft placement of narrowing of the esophagus, the 

intestine, the ureters, the urethra; and (5) su pp orti ve 

BRIEF DESCRIPTION OF THE DRAWINGS 4J graft mnforcemcnt of reopened and previously co- 
in me drawings: structed bile ducts. Accordingly, use of the term -pros- 
FIO. 1A ts a perspective view of an expandable intra- thesis- encompasses the foregoing usages within vari- 
luminal vascular gran, or prosthesis for a body passage* ous typei of body passageways, and the use of the term 
way, having a first diameter which permits delivery of ^trahiminal vascular graft- encompasses use for cx- 
tfae graft, or prosthesis, into a body passageway; 30 panding the rumen of a body passageway. Further, m 
HG. IB b a perspective view of the graft this regard, the term -body passageway- encompasses 
sis. of FIG. 1A, in its expanded configuration when any duct wrrhm the human body, such as those previ- 
disposed within a body passageway; ously described, as wcO as any vein, artery, or blood 
' HQ. 2 at a croaa-aectkaal view of the prosthesis vessel within the human vascular system, 
taken along line 3— Jf of FIG. IB; S3 Stffl with reference to FIGS. 1A and IB, the expand- 
FIG. J is a cross accoonal view of an apparatus for able utralommal vascular graft, or prosthesis, 70 is 
utrahunmaQy reinforcing a body passageway, or for shown to generally comprise a tubular member 71 hav- 
expanding the lumen of a body passageway, fflustrating tax first and second ends 72, 73 and a wall surface 74 
a prosthesis, or fa tia luaun al vascular graft, in the con- disposed between the first and second ends 72, 73. To- 
figurenoa shown in FIG. 1A; 60 bular member 71 has a first diameter, d, which, to be 
FIG. 4 is a cre^t^ecnonal view of the apparatus for hereinafter described m greater detail, permits tntraln- 
utraluminaUy reinforcing a body passageway, or for mual delivery of the tubular member 71 into a body 
expanding the lumen of a body passageway, with the passageway 10 having a Imnen Si (FIG. 3). With refer- 
gratt. or prosthesis, in the configurations shown n FIG. ence to FIG. IB, upon the application from the interior 
IB; 63 of the tubular member 71 of a radially, outwardly ex- 
FIGS, 5 and 4 are perspective views of prostheses for tending force, to be hereinafter described in greater 
a body passageway, with the grafts, or prostheses, hav- detail tubular member 71 has a second, expanded diame- 
tng a coating thereon; ter, d\ which second diameter d' b variable in size and 
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dependent upon the amount of force applied to deform lar member 71, as will be hereinafter described in 

Che tubular member 71. greater detail. The expansion of tubular member 71 inio 

Tubular member 71, may be any suitable material the configuration shown in FIG. IB is further uniform 

which is compatible with the human body and the bod- along the length of tubular member 71, not only because 

ily fluids (not shown) with which the vascular graft, or 5 of the uniform spacing between slots 82, as previously 

prosthesis, 70 may come into contact Tubular member described, but also because the thickness of the wall 

71 mutt also be made of a material which has the requi- surface 74, or the thickness of connecting members 77, 

site strength and elasticity characteristics to permit the elongate members 75, and members 78, 79. is the same 

tubular member 71 to' be expanded and deformed from uniform tir***™*^ As illustrated in FIG. X the uniform 

the configuration shown in FIG. 1A to the oonfigura- 10 thickness of elongate member 75 is shown, and the 

lion shown 0J unrated in FIG. IB and further to permit preferred cross-sectional configuration of elongate 

the tubular member 71 to retain its expanded and de- member 75, connecting member 77. and members 78. 

formed configuration with the enlarged diameter d' 79, is illustrated, which configuration is rectangular. It 

shown in FIG. IB and resist radial collapse. Suitable should of course be understood by those skilled in the 

materials for the fabrication of tubular member 71 IS art, that the cross-sectional configuration of the forego- 

would include silver; tantalum, stainless steel, gold. ing components of graft, or prosthesis, 70 could also be 

titanium or any suitable plastic material having the req- ' square. As wiD be hereinafter described in greater de* 

unite characteristic* previously described. tail, it is preferable that the outer surface 74 of graft, or 

Preferably, tubular member 71 is initially a thin- pnxhesis, 70, which would be in contact with the body 
walled stainless steel tube having a uniform wall thick- 20 passageway SO FIG. 4), should be relatively smooth, 
ness, and a plurality of slots S3 are formed in the wall With reference to FIG. IB, rt h seen that after the 
surface 74 of tubular member 71 As seen m FIG. 1A graft, or prosthesis 70, has been erpsnrfed and deformed 
when tubular member 71 has the first diameter d, the into the configuration of FIG, IB, the slots 82 will 
slots 82 are disposed substantially parallel to the longitu- assume a substantially hexagonal configuration when 
dinal axis of the tubular member 7L As seen m FIG. 1 A, 23 the oibular member 71 has the second, expanded dtamc- 
the slots 82 are preferably uniformly and drcumferen* ter, d\ as shown m FIG. IB. Such a hexagonal oonfigu- 
tially spaced from adjacent slots 12, as by connecting ration wiD result when the clots 82 initially have a sub- 
members 77, which connecting members 77 preferably stantiaily rectangular configuration when the mbular 
have a length equal to the width of slots 82. as seen in member 71 has the first diameter, d, ulustrated in FIG. 
FIG. 1A. Slot* 82 are further uniformly spaced from 10 1A. It should be noted that were the width of slots 82 to 
adjacent slots 82 along the longitudinal axis of the tubu- be substantially reduced, whereby the length of con- 
lar member 71, which spacing is preferably equal to the necting member 77 would approximate a single point 
width of ccmnectmg members 77. Thus, the formation mtersection, the expansion of such a tubular member 71 
of slots 82 results in it least one elongate member 75 would result m slots 82 assuming a configuration which 
being formed between adjacent slots 82, elongate mem- 35 would be substantially a pasiSdogrsa (not shown), 
ber 75 extending between the first and second ends, 72, It should be noted that not only is tubular member 71 
73 of tubular member 71, as seen in FIG. 1 A. expanded from the coc^gurxbou shown in FIG. IA to 

Still with reference to FIG. 1A, each slot will have achieve the configuration shown m FIG. IB, but tubu- 
first and second ends with a connecting member 77 lar member 71 is further "deformed** to achieve that 
disposed at the first and second ends of slots 82. Prefers- 40 configuration. By use of the term "detained" is meant 
bJy, the first and second ends of each slot 82 are dis- that the materia) from which graft, or pnxhesis, 70 is 
posed interm ed i ate the first and iccond end* of adjacent manufactured is subjected to a force which b greater 
slots 82 along the longitudinal axis of the rubular mem- than the elastic limit of the material utilized to make 
ber 71 Thus, connecting members 77, which are dis- tabular member 71. Accordingly, the force is sufficient 
posed at the first and second ends of each slot 82, and 45 to permanently bend elongate members 75 whereby 
between elongate members 75, wiD in turn be disposed segments of the elongate member s 75 pivot about oon- 
mtermediate the first and second ends of adjacent slots necting members 77 and move in a circumferential di- 
82 along the longitudinal axis of the tubular member 71. rectkm as they pivot, whereby the diameter of the tnbo- 
Accordingly, slots 82 are preferably uniformly and lar member 71 increases from the first diameter, d» to 
circumferential!? spaced from adjacent slots, and slots 50 the expanded diameter, d\ of FIG. SB. The force to be 
82 adjacent to one another along the kmgitudinal axis of applied to expand tubular member 71, which if applied 
tubular member 71 are m a staggered relationship with in the manner which wfll be hereinafter described in 
one another. Alternating slots disposed about the cir- greater detail must thus be sufficient to not only expand 
conference of tubular member 71 at both the first and tubular member 71, but also to deform etocigate member 
second ends 72. 73 of tabular member 71 will only have 35 75, in the manner previously described, whereby the 
a length equal to approximately one-half of the length of portions of the elongate members 7$ which pevot about 
a complete slot 82, such half-dot 82 being bounded by the ends of rrmnerting members 77 do not "spring 
members 78, 79, at both the first and second ends 72, 72 back" and assume their configuration shown in FIG. 
of tubular member 7L Although the graft, or prosthesis, IA, but rather retain the cxmfiguration thereof to FIO. 
70 of FIGS. 1A and 10 h ulustrated to have at length 60 IB. Once graft, or prothenk, 70 has been expanded sad 
approximately equal to the length of two slots 82, h deformed into the coofigxxrttion shown in FIG. IB. 
should be apparent that the length of the graft 70 could graft, or rjrothesis 70, wiD serve to prevent a body pas- 
be made longer or shorter as desired. sagewsy from collapsing as wfll be hereinafter do 
The foregoing described construction of graft, or scribed in greater detail It should be noted that when 
prosthesis, 70 permits graft, or prosthesis, 70 to be ex- (5 tubular member 71 has the first diameter, d, shown to 
pa n ded uniformly, and outwardly, in a controlled man- FIG. IX, or after tubular member 71 has been expanded 
ner into the cxmfiguration shown m FIG. IB, upon the and deformed into the second, etpanded diameter, d', of 
application of a suitable force from the interior of tabu- FIG. IB, tubular member 71 does not exert any out. 
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ward, radial force, in that tubular member 71 is not a Still with reference to FIGS. 3 and 4, it should be 

"spring-like" or "self-expanding member", which noted that tubular member 71 of prosthesis, or graft. 70 

would tend to exert an outwardly radial force. initially has the first predetermined, collapsed diameter. 

With reference now. to FIGS. 3 and 4. the methods d. as described in connection with FIG. 1 A, in order to 
and apparatus of the present invention will be described 5 permit the insertion of the tubular member, 71 into the 
in greater detail. Once again, it should be understood body passageway 80 as previously described. When it is 
that the methods and apparatus of the present invention desired to implant prosthesis 70 within a body passage- 
are useful not only for expanding the lumen of a body way 80 for the purposes previously described, the pros- 
passageway, such as an artery, vein, or blood vessel of thesis 70 is, conrroUxbly expanded and deformed to the 
the human vascular system, but are also useful to per- 10 second diameter, d\ and the second, expanded diame- 
form the previously described procedures to intralumi- ter, d\ is variable and determined by the internal diame- 
nally reinforce other body passageways or ducts, as ter of the body passageway 80, as shown in FIG. 4, and 
previously described. Stfil with reference to FIGS. 3 by the amount of expansion of the inflatable portion 84 
and 4, aa expandable intraluminal vascular graft, or of catheter 83. Accordingly, the expanded and de- 
prosthesis, 70, of the type described in connection with IS formed prosthesis 70, upon deflation of angioplasty 
FIGS. LA and IB, b disposed or mounted upon a cathe- balloon 88 will not be able to migrate from the desired 
ter 83. Catheter 83 has an expandable, inflatable portion location within the body passageway 80, nor will the 
84 associated therewith. Catheter 83 includes means for expansion of the prosthesis 70 be likely to cause a rup- 
mounting and retaining 85 the expandable intraluminal tare of the body passageway Ml Furth erm o re, insofar as 
vascular graft, or prosthesis. 70 on the expandable, in- 20 prosthesis, or graft 70 b not a "spring-tike" or "self* 
fla table portion 84 of catheter 83. Preferably, the expanding member", the prosthesis is not consistently 
mounting and retaining means 65 comprises retainer applying an outward, radial force against the interior 
ring members 86 disposed on the catheter 83 adjacent surface of body passageway 80, m excess of that re- 
the expandable inflatable portion 84 of catheter 83; and quired to resist radial callepsc of the body passageway 
a retainer ring member 86 is disposed adjacent each end 23 80. Thus, erosion of the interior surface, or mtim a. of 
72, 73 of the expandable mrrsJuminal vascular graft, or the artery or body passageway is prevented, 
prosthesis, 70. Preferably, as sees in HO. 3, retainer When it is desired to use expandable intraluminal 
ring members are formed integral with catheter S3, and graft 70 to expand the lumen 81 of a body passageway 
the retainer ring member 86 adjacent the leading tip 87 80 having an area of stenosis, the expansion of tntralu- 
of catheter 83 slopes upwardly and away from catheter 30 minal vascular graft 70 by angioplasty balloon 88, al- 
tip 87 in order to protect and retain graft or pr os the si s. lows conrrolled dilation of the stenotic area and, at the 
* 70 as it b inserted into the lumen 81 of body passageway same time controlled expansion and deformation of the 
80, as to be hereinafter described in greater detail The vascular graft 70, whereby vascular graft 70 prevents 
remaining retainer ring member 86 as shown in FIG. 3, the body passageway 80 from co llaps i n g and decreasing 
slopes downwardly away from tip 87 of catheter 83, to 33 the size of the previously expanded lumen 8L Once 
insure easy removal of catheter 83 from body passage- again, the second, expanded diameter d' of intraluminal 
way 80. After expandable mtraluminal graft, or prosthe- vascular graft 70, as shows in FIG. 4, b variable and 
sis. 70 has been dif pfryd upon catheter 83, in the man- determined by the desired expanded internal diameter 
oer previously described, the graft, or prosthesis, 70 and of body passageway t0. Thus, the expandable mtralu- 
catheter 83 are inserted whhtn a body passageway 80 by 40 minal graft 70 will not migrate away from the desired 
catheterization of the body passageway 80 in a conven- location within the body passageway 80 upon deflation 
cional manner. of angioplasty balloon 88, nor wul the expansion of 

In a conventional manner, the catheter 83 and graft. mtraluminal graft 70 likely came a rupture of body 

or prosthesis, 70 arc delivered to the desired location passageway SO. nor any erosion as previously described, 

within the body passageway 80, whereat it b desired to 45 Further, should an mtimal flap, or fissure, be formed in 

expand the lumen 81 of body passageway 80 via iatralu- body passageway 80 at the location of graft 70, graft 70 

minal graft 70, or where ft b desired to implant prosthe- will insure that such an mtimal flap will not be able to 

sis 70. Fluoroscopy, and/or other conventional tech- fold inwardly into body passageway 80, nor tear loose 

piques may be utilized to insure that the catheter 83 and and flow through body passageway ML In the situation 

graft, or prosthesis, TO are delivered to th^ SO of unfixing graft 70 m the manner previously described 

tion within the body passageway. Prosthesis, or graft, to expand the lumen of a portion of a critical body 

70 is then cootroQahly expanded and deformed by coo- passageway, such as the left main coronary artery, it u 

troUably expanding the rrprml'Nr, mflrfh*? portion believed that the mtima] flap will be' unable to occlude 

M of catheter 83* wbexelry the prosthesis. « the left main coronary artery of the heart and cause the 

expanded sad deformed radially, cattwardly into 33 death of the patient. 

contact with the body passageway 80, as shown m FIG. Because it b only necessary to inflate angioplasty 
4. In thb regard, the expandable, inflatable portion of balloon 88 one time in order to expand and deform graft 
catheter 83 may be a conventional angioplasty balloon 70, it b believed that a greater amcamt of endmhetimn, 
- 88. After the desired and deformation of or mnerlayer of the mtima, ccinners^aeetf the body 
prosthesis, or graft. 70 has bees aooompbsbed, agio- 60 passageway, will be preserved, insofar as the extent of 
plasty balloon 88 may be cotlapsod, or reflated, and the endothelial denudation daring D^nshsmaal angioplasty 
catheter 83 may be removed in a conventional manner b proportional to the baSoon inflation time. Further, m 
from body passageway 80. If desired, as seen in FIG. 3, theory, the amount of r*eserved endothelium should be 
catheter 83, having graft or prosthesis. 70 disposed Urge because in the expan d ed configuration of graft 70, 
thereon, may be initially encased in a conventional Te- 63 potentially 80% of the endothelium b exposed through 
flonTM sheath 89, which b pulled away from prosthe- the openings or expanded slots 12 of graft 70. It b fur- 
sis, or graft. 70, prior to expansion of the prosthesis, or ther bcHeved that intact patches of endothelium within 
graft. 70. expanded slots 83 of graft 70 may result in a rapid. 
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multicentric endothelial ization pattern as shown by of ordinary ski!) in the an, that the thickness of conn eo 
eaperimentaJ studies. tor members 100 could alternatively be smaller than 
With reference now to FIGS. 5 and 6. prostheses, or that of elongate member* 75; however, it is preferable 
grafts, 70 of the type previously described in connection that the outer circumferential surface 101 of connector 
with FIGS. 1A and 18 are shown, and the tubular mem- 5 members 100 lies in the same plane formed by the will 
ben 71 of grafts, or prostheses, 70 have a biologically surface 74 of grafts, or prostheses 70, as seen in FIG. 8. 
inert or biologically compatible coating 90 placed upon Still with reference to FIGS. 7-8, connector mem- 
wall surfaces 74 of tubular shaped members 71. Exam* ben 100 are preferably disposed in a non-parallel rela- 
ples of a suitable biologically inert coating would be tioasbjp with respect to the longitudinal axis of adjacent 
porous polyurethane, Teflon TM , or other conventional 10 grafts, or prostheses, 70. Further, it is preferable that the 
biologically inert plastic materials. The coating 90 at least one connector member 100 is formed as a thin- 
should be thin and highly clastic so as not to interfere walled spiral member 102 which is coplanar with the 
with the desired expansion and deformation of prostbe- outer wall surface 74 of the adjacent tubular members 
sis, or graft, 70. Coating 90 may be further provided 71. or adjacent grafts, or prostheses, 70. 1c should be 
with a means for anchoring 91 (FIG. 6) the tubular IS noted that although graft, or prosthesis. 70* is illustrated 
member 71 to the Body passageway 90. Anchoring as including three grafts, or prostheses. 70 flexibly con- 
means 91 may be comprised of a plurality 'of radially, nected to one another by connector mem ben 100. as 
outwardly extending projections 92 formed on the coat* ' few as two grafts 70 cooid be cotmecud to form grift, 
ing 90. As seen fa FIG. 6, the radially outwardly ex- or prosthesis, 70*. Furthrrincrrc, many grato 70 could be 
tending projections 92 could comprise a plurality of 20 flexibly connected by connector membera 100 as are 
ridges 93. or other types of radially, outwardly extend- desired to form graft, or prosthesis, 70*. 
ing rejections. Further, ft may be desirable to have a TOe delivery aaid expansion of graft orprosmesis. 70* 
plurality of openings 94 formed in coating 90, as shown is the same as that previously described in connection 
in FIO. 5, whereby the fluid contained fa body passage- with FIGS. LA, IB, and 3-4. The length of the expand- 
way SO can be to direct contact with the dilated, or 25 able, inflatable portion 14 of catheter ,13 would be sired 
expanded, body passageway area. Examples of Hologi. to conform with the length of graft, or prosthesis. 70„ as 
cally compatible coatings 90 would include coatings should be reaotyanparert to erne of 
made of absorbable polymers such as those used to art. Except for the length of the expandable, inflatable 
manufctsre absorbable sutures. Such absorbable poly- portion 84 of catheter S3, the method of delivery of 
men include polygjycoides, rjolytacotdes, and copoly- 30 graft, or prosthesis, 70* and Its subseouem, controllable 
men thereof. Such absorbable polymers could also expansion and deformation b the same as previously 
contain various types of drugs, whereby as the coating described. 

90 is absorbed, or dissolves, the drag would be slowly With reference to FIO. 9, the prosthesis 70' is Ulus- 

released into the body passageway SO. touted in the coofiguratioo ft would assume when being 

Turning sow to FIGS. 7-10, an expandable intra! u- 33 delivered to the desired location within the body pas- 

mual vascular graft, or prosthesis, 70/ is shown for sageway SO and the graft, or prosthesis, 70* is disposed 

implantation m curved body passageways 80, or for use upon catheter S3 and is passing through a curved por- 

b sections of body passageway SO, when a don of body passageway SO, such as an arterial bend, 

prosthesis, or graft, 70* is i cq uii cd which h longer than For clarity, catheter S3 is not shown in HO. 9, since the 

the grafts, or prostheses, 70 of FIG. 1A. Identical refer- 40 Oexioffity of such catheten S3 is wefl known in the art 

ence numerals are used throughout FIGS. 7-10 for As teen in FIG. 9, became of the disposition of flexible 

elements wmch are the same in design, construction. connector members 100 between adjacent tubular mem- 

and operation, as those previously described in coanec- ben 71, or grafts, or prostheses, 70. graft, or prosthesis, 

tion with FIGS. lA-6\ and primed reference numerals 7ff b able to flexibly bend, or articulate, with respect to 

are used for elements which are similar in construction, 45 the longitudinal axis of graft, or prosthesis, 70*, so as to 

design, and operation, as those previously described in be able to negotiate the curves or bends found in body 

connection with FIGS. 1A-6. passageways 80. As seen in FIG. 9, as graft, or prostbe- 

As seen fa FIG. 7, graft, or prosthesis, 70/ generally sis, 70* bends, or articulates about the longitudinal axis 

includes a plurality of prostheses, or grafts 70 as de- of graft 70*. the spacing between tubular members 71 

scribed previously in connection with FIGS. IA, IB, 50 increases, or expanda, about the outer side of the curve, 

and ^Preferably, the length of each graft, or prosthesis. or bend, 103; and the spacing decreases, or is com- 

70 is approxinutery the length of one ak* M; however, pressed, on the inner aide of the curve, or bend, 104. 

the length of each graft 70 could be approximately likewise, spiral connector members 102 adjacent the 

eqnal to the length of two slots S2, as uTustraied in FIO. outer side of the curve 103 flexibly and resiliently 

IA. Dbuxfted between adjacent tabular memberi, 71. or 55 stretch to permit the expansion of the rpacing tJicreat; 

adjacent grafts, or prostheses, 70, b at least one connec- and the spiral cotmcctor mcmben 102 adjacent the 

tor member 100 to flexmly connect adjacent tubular inner side rjf the curve, 104 flexftly and rcsilienlly com- 

membcrt 7L or grafts, or prostheses, 70. Connector press to permit the decrease is the spacmg between 

member, or members. 100 are preferably formed of the tubular members 71 on the inner side of curve 104. It 

same mtteriih as grafts 70, as previously described, and CO should be noted that coo n c ct or memben 100 permit the 

connector members 100 may be formed integrally be- bending, or ar ttrol a tfrni . of adjacent tubular mcmben 71 

tween adjacent grafts 70, or tubular members, 71 as fa any direction about the loegrtodinal axis of graft, or 

shown in FIG. 7. As seen in FIG. S, the cross-aectiooal prosthesis, 70*. 

configuration of connector member, or members, 100, Turning now to FIG. 10, graft, or prosthesis, 70* is 

aloos the tongrtudmal axis of graft, or prosthesis 70*. is 45 illustrated fa its expanded, and deformed configuration, 

the same, fa that connector member, or members, 100 similar to that illustrated in FIG. IB. It should be noted 

have the same uniform wall thicfaiest of elongate mem. that should it be desired to implant graft, or prosthesis, 

ben 71 Of course, H should be readily apparent to one 70* on a carved portion of a body passageway SO, such 
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implantation and expansion would be permitted by the 9. The method of claim 1. wherein a thin-walled, 
connector man ben 100. It should also be noted that tubular member is utilized as each prosthesis, each tubu- 
prostheses, or grafts, 70 could be flexibly connected to lax member having a plurality of slots formed thereto, 
one another to form a graft, or prosthesis, 70' wherein the slots being disposed substantially parallel to the 
such grafts, or prostheses, 70 are formed as wire mesh 1 longitudinal axis of the tubular member, 
tubes of the type illustrated in Applicant's co-pending 10. The method of claim 9, wherein tantalum is uti- 
application. Set. No. 06/796,009, filed Nov. 7, 1985, fixed for the tubular member, 
entitled, "Expandable Intraluminal Graft, and Method It The method of clam 9, wherein the slots are 
and Apparatus for Implanting an Expandable Intralu- uniformly and draanferentiany spaced from adjacent 
minal Graft", which application is incorporated by 1° dots and the slots are uniformly spaced from adjacent 
reference herein. slots along the longitudinal axis of each tubular mem- 
It is to be understood that the invention is not limited ber, whereby as least one elongate member is formed 
to the exact details of constru ct ion, operation, exact between adjacent slots. 

materials, or embodiments shown and described, as 12. The method of daim 11, wherein the thin-walled 

obvious modifications and eq^rvaknts will be apparent 15 tabular member and the elongate members disposed 

to one skilled la the art. Accordingly, the invention is between adjacent slots have a uniform wall IrnrVnns 

therefore to be limited only by the scope of the ap- 13. The method of claim 9, wherein each thin-walled 

traded claims. tubular member fa "p-™*"** and deformed to a second 

What fa claimed fa: diameter within the body passa ge wa y; the second, ex* 

L A method for implanting a plurality of prostheses 30 panded diameter being variable and determined by the 

within a body passa g eway comprising the steps of: interna] diameter of the body passageway, whereby 

«K*r*»«*"g at least one c on nector member between each T^-tH thm-waOed tabular member will not 

adjacent prostheses to flexibly connect adjacent migrate from the desired location within the body pas- 

prosthescs to each other; sageway and the expansion of each thin-waDed tubular 

disposing the plnrahry of c o nne ct ed prostheses upon me m ber does not cause a rupture of the body passage- 

a catheter, way. 

inserting the prostheses and catheter within the body 14 The method of daim 13, wherein each thin-walled 

passageway by catheterization of said body pas- tubular member fa uniformly, outwardly expanded and 

sageway; tad ^ deformed along its length, 

providmg controllable expansion of at least one of the IS. The method of claim 9, mdodiag the step of di*- 

prostheses at a desired location within the body poting the at least one connector member ooplsnsr with 

passageway by expanding a portion of the catheter each tubular member and noa-parallel to the lougiiudi- 

assodttfd with the prostheses to force at least one nal axis of the tubular members, 

of the prostheses radiaOy outwardly into contact J3 14. The method.of claim 9, including the step of form- 

wtth the body passageway, by deforming a portion tag the at least one connector member as a thin-walled 

of the at least one prosthesis with a force sn excess spiral member, co pleaer with adjacent tubular m eju- 

of the elastic limit of the portion of the at least one ben. 

prosthesis, to implant the prostheses within the 17. A method for expanding the lumen of a body 

body passageway. 40 passageway comprisin g the steps of: 

X The method of claim 1, further including the steps conn e ctin g a plurality of mttalummal grafts by at 

of: collapsing the portion of the catheter associated with least One flcTihlc co n nect o r m em ber disposed be- 

the prostheses, and removing the catheter from the twees adjacent grafts; 

body passageway. inserting the plnrahry of oormrrtrd intraluminal 

X The method of daim 1, including the steps of; 45 grafts, disposed upon a catheter, into the body 

utiliriag a catheter having an expandable, inflatable passageway until the grafts are disposed adjacent a 

portion associated therewith; and the expa n s i on and desired location within the body passageway; and 

deformation of the prostheses and the portion of the expanding a portion of the catheter to provide con- 

catheter is accc anpst sh c d by I nflatin g the expandable, (Tollable expansion of the mtralumiaal grafts radi- 

rnflsttMe portion of the catheter. so aDy.otrrwardlyaaioccjutxctwto 

4. The method 0/ claim i, wherein at least one pros- way, by *<*f*™**g a portion of the mtrafrmxmaj 
thesis fa provided with a htologjcafly rompariblr coat- grafts with a force in excess of the elastic limit of 
iag 00 the outer wrtacc of the prosthesis. the portion 0/ the httrahmxmal grafts, until the 
3. The method of csahn t tnrfndrng the step of dis- lamen of the body passageway at the desared loca- 
lising the at Inaat one connector member m a non-par- 33 tioo in the body paatageway has been expended, 
aflel relationship with respect to the longitudinal axis of whereby the mu alumina! grafts prevent the body 
adjacent prostheses. passageway from collapsing and decreasing the 

mg a wire mesh tube as each prosthesis, the wire mesh rafts remain In the passageway, 

tubes having a first predetermined ocaTspsed dit meter 60 It The method of chum 17, jarhtdmg the step of 

which permits the tubes to be disposed upon the csthe- disposing the at least one comector osember in a non- 

ter and inserted into the body passageway. parallel relationship with resp e ct to the longitudinal axis 

7. The method of daim £ farhirlrnf the step of dis- of the mualuuun al grafts, 

posing the at least one cjonnectornxinhexcoe4anar with 19. The method of data 17, mchidmg the step of: 

each wire mesh tube and Doa-paraOd to the longftudi- 63 mfllring a wire mesh tube as the intraluminal graft, the 

nal axis of the wire mesh tubes. wire mesh tube having a first predetermined, co ll a psed 

g. The method of claim *v wherein tantalum is utilized diameter which permits the tube to be inserted within 

for the wire mesh tube, the body passageway at the desired location. 
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interior of the tubular members, of a radially, out- 
wardly extending force, which tecond diameter it 
variable and dependent upon the amount of force 
applied to the tubular member, whereby the tubu- 
lar member may be expanded arid deformed to 
expand the lumen of the body passageway. 
30. The expandable prosthesis of claim 29. wherein at 
least one connector member is disposed in a non-parallel 
relationship with respect to the longitudinal axis of the 



20. The method of claim 19, including the step of 
disposing the at least one connector member coplanar 
with each wire mesh tube and non-parallel to the longi- 
tudinal axis of the wire mesh tubes. 

21. The method of claim 19, wherein tantalum is 
utilized for the wire mesh tube. 

22. Toe method of claim 17. wherein a thin-walled 
tubular member b utilized as each intrUuminal graft, 
each tubular member having a plurality of slots formed 
therein, the slots being disposed substantially parallel Co . Q 
the longitudinal axis of the tabular members, 3L The expandable prosthesis of claim 29, wherein 

23. The method of claim 22, including the step of the at least one connector member b disposed copJacur 
disposmg the at least one oonncctor member coplanar with each tubular member and aon-ptralkj to the iongi- 
with each tubular member and noo-parallel to thetongi- tudinxi axis of the tubular members. 

tudinxl axis of the tubular members, 32. The expandable prosthesis of claim 29, wherein 

24. The method of claim 22, including the step of W the at feast one connector member is n thin- walled, 
forming the at least one connector member as a thin- spiral member, coplanar with adjacent tubular mem- 
walled spiral member, coplanar with adjacent tubular ben. 

members. 33L An -separates for mtrsJunxmafly reinforcing a 

. 25. An expandable mtraluminal vascular graft, coo body passageway, comprbmr 
prising: 20 aphuuhtyof rrpancUbk and c^fonnaMc, thm- walled 

a plurafiry of thin-walled tubular rnembers, each hav- 
ing first and second ends and a waD surface dis- 
posed between the first and teoood ends, the waO 
surface having a substantially uniform ihicfaacss 
and a plurality of slots formed therein, the slots y 
being disposed substantially paraflel to (he longitu- 
dinal axis of each tubular member, 
at least one connect or member being disposed be- 
tween adjacent tubular members to flexflriy con* 
nect adjacent tubular members; M 
each tubular member having a Gist diameter which 
permits mtnliimmal delivery of the mbular mem- 
bers into a body passageway having a lumen; and 
the tubular members having a second, expanded and 
deformed diameter, upon the application from the 
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each prosthesis having first and 
tecond ends, and a wall surface disposed between 
the first and second ends, the wall surface having a 
plurality of slots formed therein, the slots being 
d is po sed substantially pa r s B el to the longitudinal 
axes of the pnyflbxifff, at least one connector mem- 
ber bf*^g i Vp f rf ^ between adjacent tubular mem- 
bers to flexibly connect adjacent tubular members; 
and 

a catheter, having an expandable, inflatable portion 
associated therewith and including means for 
nsn usn j ag and retaining the expandable, thin* 
walled tubular prostheses on the expandable, m/lat- 
abk portion. 

whereby .upon mflation of the expandable, inflatable 



portion of the catheter, the prostheses are expanded and 
deformed radially outwardly into contact with the body 



interior of the mbular members of a radially, out* 
wanSy extending force, which second diameter is 
variable and dependent upon the amount of force passageway, 
applied to the tabular members, wbereby the tnbo- 34 The apparatus of claim 33, wherein the mounting 
lar members may be expended and deformed to and retaining ft*n+ comprises retainer ring rnembers 
expand the lumen of the body passageway. 40 disposed on the catheter adjscenltheexpano^ble, mflat- 

26. The expandable intraluminal graft of claim 25, able portion and adjacent the ends of the expandable, 
wherein at least one connector member is disp os ed In a tubular prostheses. 

non-peralkl relationship with respect to the longitudi* ' 35. An apparatus for expanding the lumen of a body 
nal axb of the tubular members. - passageway cornprismg: 

27. The rrpsndshle mtralummal graft of claim 25, 45 a plurality of expandable and deformable thm-waOed 
wherein the at least one connector m emb er b d is po se d 
coplanar with each tubular mem b er and non -parallel to 
the longitudinal axis of the tubular members. 

28. The cnpandibte mtTaltaatnal graft of claim 25, 
wherein the at least one ormnrrtnr member b a thin- jo 
walled, spiral member, coplanar with adjacent tubular 
members, 

29. An expandable prosthesis for a body passageway, 
txtoiprbmap 

a ptaralityjjf thJn-waBed tubular members, each hav- 3J 
ing first and second ends and a wall surface dis- 
posed between the first and second ends, the wsU 
surface having n substantially uniform thici'ims 

and a plurality of slots formed therein, the slots nsflatabte portion, 

being disposed substantially parallel to the toughs- whereby upon nxfiatjon of the expandable, inflatable 
dmalaxk of each tubular nsember; 60 portion of the catheter, the intraluminal vasculax grafts 

at least one rrwnectot member bong disposed be* are expanded and deformed radially outwardly into 
tween adjacent tubular members to flexmty con- contact with the body passageway, 
nect adjacent mbular members; 3o\The apparatus of claim 55, wherein the mounting 

each tubular member having a first diameter which and retaining means comprises retainer ring members 
mits mtralummal delivery of the tubular mem- AS disposed on the catheter adjacent the cxiiandabte, inflat- 
i into a body passageway having a lumen; and able portion and adjacent the ends of the expandable 
the tubular members having a second, expanded and 
deformed diameter, upon the application from the 



uitttJmnmai vascular grafts, each graft having first 
and second ends, tad a wall surface disposed be- 
tween the first and second ends, the wall surface 
having a rduraiity of slots formed therein, the slots 
being disposed substantially parallel to the longitn- 
dinal axes of the grafts, at least one connector mem- 
ber being disp o se d between adjacent tubular mem- 
bers to flexibly coxmect adjacent tubular members; 
and 

having an rrpanriihlr, inflatable portion 
and including means tor 



r grafts on the expandable. 



